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Preparation and characterization of cationic
xylan-METAC copolymer

WANG Shou-juan’?, KONG Fan-gong®, LIU Wei', HOU Qing-xi'"

(1. College of Papermaking Science and Technology, Tianjin Key Laboratory of Pulp &. Paper, Tianjin Uni-
versity of Science & Technology, Tianjin 300457, China; 2. College of Papermaking and Plant Resource Engi-
neering, Key Laboratory of Pulp and Paper Science and Technology of Ministry of Education, Qilu University
of Technology, Jinan 250353, China)

Abstract: Xylan is a part of hemicelluloses of woody materials and can be converted to value-
added products. In this paper,Birch xylan was selected as a model and rendered cationic via
copolymerization with [ 2-( Methacryloyloxy ) ethyl ] trimethylammonium chloride
(METAC). The influences of reaction conditions,including molar ratio of METAC/xylose,
temperature,pH,reaction time as well as xylan concentration,on the copolymerization were
investigated in details. The optimum conditions were 3 ¢ 1 molar ratio of METAC/xylose,

2.5 h reaction time, 75 “C reaction temperature,pH 7 and 25 g/L. xylan concentration. The
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copolymer was characterized by charge density analyzer, viscometer, gel permeation chroma-

tography (GPC), hydrodynamic diameter analyzer, fourier transform infrared spectroscopy

(FTIR) and elemental analyzer. The results showed that the charge density and grafting ratio

of xylan-METAC copolymer prepared at optimum conditions could reach to 2. 62 meq/g and

113 % respectively. The molecular weight was increased from original 21 640 g/mol to

112 350 g/mol. The solution of xylan-METAC copolymer had pseudoplastic behavior.

Key words: copolymerization; xylan; METAC; copolymer
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W OE.DHEBNE eI AN EA(WGFRP) AR5 S, @i fF o ch AL RELS
KXW WGFRP A A NS B o THE KRR 5 A 5 ae; f2 0k S sl b3 2 4F 4 4
SR mAAr et KAe PET R AKEK T R T RAAHE . REA4E WGFRP st 53/ 2 1
BE 8 Frh. AR R A N WGFRP, 47K 5% B fo 405K 48 2039 4K, 2 T 4F»F R4, DR £2
WGFRP #2467k 407k 35 8009 %o b X 442y, @ PET R 404548 F, kK %42 WGFRP #n 3 2%
IR IEH R T DR 2R A K &),

KB EFIEIBWN; o B, T30k EMERE

hE 5 ES X783 MEKFRERD: A

Effects of different forms WGFRP on Kraft pulp/PET paper

ZHANG Su-feng, LIU Yuan, XIU Hui-juan

(College of Bioresources Chemical and Materials Engineering, Shaanxi Province Key Laboratory of Papermak-

ing Technology and Specialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract; Emphasis is given in this study to characterization of WGFRP debris from the deep
processing cutting molding. Morphology, size and distribution of WGFRP by grinding and
screening have been analyzed. And on this basis, the effects of size fraction and content of the
WGFRP on the physical properties of the Kraft and PET pulp hand-sheet were investigated.
Research results showed that the tightness and tensile strength of paper became lower. For
Kraft,small WGFRP had more of an effect on tensile strength than large,but PET was oppo-
site. Paper filled with large size WGFRP showed superior tensile index than small size, but
the elongation was lower.

Key words: WGFRP; screen; grind; handsheet; physical properties
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Effect of different drying methods on the properties
of microcrystalline cellulose

ZHANG Mei-yun'*, WANG Jing', LI Jin-bao'"*

(1. College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science &. Technology . Xi'an
710021, China; 2. State Key Laboratory. Donghua University, Shanghai 200051, China; 3. State Key Laboratory of
Pulp and Paper Engineering, South China University of Technology , Guangzhou 510641, China)

Abstract: Under the same conditions, the microcrystalline cellulose samples were prepared,
and the effects of blowing,vacuum,freezing and spray drying on the crystallinity, particle size
distribution and microstructure were studied. The diffraction peaks and crystallinity of the
samples were characterized by X ray diffractometer. The particle size and distribution of the
samples were tested by laser particle size analyzer. The microscopic morphology of the sam-
ples was observed by Environmental Scanning Electron Microscope (ESEM). The results
showed that the microcrystalline cellulose handled by spray dry had a higher crystallinity val-
ue and the particle size was small and distributed uniformly. The fiber was hard and the sur-
face was smooth and complete,the length is uniform and the cracking was less. Therefore,it
was found that spray drying was more suitable for the preparation and application of micro-
crystalline cellulose.

Key words: microcrystalline cellulose; drying method; crystallinity; particle size; micromor-

phology
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Study on interfacial bonding and strength properties
of aramid Fiber/NFC paper based compsite

HAO Yang', LU Zhao-qing'* . ZHAO Yong-sheng', DING Wei*, ZHANG Mei-juan®

(1. College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science & Technology,

Xi'an 710021, China; 2. Zhejiang Xianhe Co. , Ltd. , Quzhou 324022, China)

Abstract: The interfacial bond strength between aramid fiber and matrix is inferior because
of the surface inertness of aramid fiber in aramid paper sheet. Nanofiber cellulose (NFC) has
been widely studied in reinforcing composite due to its excellent mechanical performance. In
this paper.aramid fiber was modified by phosphoric acid solution in order to increase its sur-
face activity and roughness. The aramid fiber/NFC paper composites was prepared by adding
different ratios of NFC and the properties of aramid fiber/NFC paper based composite were
investigated. The results showed that the paper tensile index, tear index, interlayer bond
strength increased by 1.99,1.5 and 1. 66 times,respectively. In addition, TEA was also im-
proved by an increment of 99. 7% with 20% NFC. It can be found that enhanced mechanical
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properties of aramid fiber /NFC paper were derived from the strong hydrogen bonding inter-

action between aramid fiber and NFC by the fourier transform infrared spectroscopy (FT-

IR). The scanning electron microscopy(SEM) showed that NFC thin film structure just like

the “spider web” or “silk” could become the pivotal bonding bridge and filling agent between

chopped and fibrid, which could improve interficail adhesion strength of paper sheet greatly.

Key words:aramid fiber; NFC; interfacial bond strength; strength properties
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Study on recycling of diaper offcut fluff pulp fiber

MENG Qing-jun, LIU Li-na, ZHANG Su-feng, LIU Ye, QIAN Li-wei, HOU Chen

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

Abstract: Diapers offcut fluff pulp fiber mix with Super Absorbent Polymer(SAP) ,that were
recycled difficultly. The paper,SAP was exploded by adding chemicals, that led to recycling
of diapers offcut fluff pulp fiber was come ture. The filtering performance of the sample was
tested by dynamic filter water meter,structure of sample was tested by environmental scan-
ning electron microscope,the surface morphology of the paper was studied by super depth of
field microscope. Results show the filtering performance of raw material can significantly im-
prove with adding inorganic aluminum salt. The SAP gel state can be changed with adding in-
organic aluminum salt,and no disease into paper.

Key words: diaper; super absorbent polymer; inorganic aluminum salt
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Study on adsorption properties of amine-terminated
dendritic polymer for hexavalent chromium

QIANG Tao-tao', ZHAO Jing', REN Long-fang', WANG Xue-chuan',
LIU Jing-tao®, ZHENG Shu-jie’

(1. College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. Xi’ an Municipal Public Utility Technologies Application Service Center, Xi' an
710016, China; 3. Petro China Kunlun Gas Co. , Ltd. , Tianjin 300000, China)

Abstract: With ethylenediamine (EDA) and cyanuric chloride (CNC) as raw materials to pre-
pare the different generations of amine-terminated dendritic polymers (ADP) ,which was ap-
plied to the investigate of adsorption property in Cr(VI). The results showed that the remove
rate of Cr(VD) were all above 80% treated by the first to {ifth generations of ADP. The re-
move rate of Cr(VI) was 96% by ADP-3 under the optimum adsorption conditions,in which
the pH value was 2, temperature was 45 ‘C ,adsorption time was 3 h,and the dosage of adsor-
bent was 4 g/L. Furthermore, the adsorption behavior showed that the adsorption process
followed Freundlich isothermal and pseudo second-order adsorption model.

Key words:amine-terminated dendritic polymer; hexavalent chromium; adsorption; adsorp-

tion kinetic; adsorption thermodynamic
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M OEATEHREKRAAEM(ZBECRATARKGR B G AHREMBEEATATR
BCMOEFRBHFMHFTTAAE A XKL G4 E, T &— 3 2 6 & M B B A lg- 2 F A&
ERBERBEAGLE. BRI R ETELMNEMATZABRES B FTHRLSMAE, £A Ozawa %
HHERAASBINFHEK L LEREN A A RBEE AN RS BEA P oy A EAE 4150, 96
k] /mol; R TR T2 ABHANE.H - EEXETE o DT 30%. ERR(EEF ar
WK mBHE A, R EARR A A 152.42 k] /mol; B2 FE o KT 30%, ELEE
()M % ar ¥ RKmA T+, L& E G F3H44 149. 51 k]/mol; i i+ Coats-redfern 3
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) B AUEE Ay AU AZ B A K, 6 B0 A AR RO AL .
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The thermal decomposition mechanism of acrylic
resin-carboxymethyl chitosan composite coating

QIANG Xi-huai', LI Yu', CUI Lu', LIU Ai-zhen’

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

Abstract: A acrylic resin containing functional monomer AAEM (Ethyl acetoacetate methac-
rylate) can crosslink with carboxymethyl chitosan(CMC) at room temperature. And a new
type of acrylic resin-carboxymethyl chitosan crosslinked composite coating can be prepared.
Thermal decomposition rules of this new composite coating was studied by thermogravimet-
ric analysis method at high temperature, Ozawa method is used to calculate the thermal de-
composition kinetic parameters. The results show that the apparent activation energy of the
composite coating in the whole process of thermal decomposition is 150. 96 kJ/mol. The ther-
mal decomposition process can be divided into two phases. The conversion ar of the first

phase is less than 30 % ,and the activation energy (E) increases gradually with the decrease of

x WrFs B HI2016-11-21
HEEWMB Py B TR R H (2012JM6013)
EZ B R PEIR (1963 —) , B ph JE B, 2082 B 98 07 1) A A0 Ak 2
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ar during this stage. It's average activation energy is 152. 42 kJ/mol. At the second phase.the

conversion ar is more than 30 % ,and the activation energy (E) tends to be stable with the in-

crease of ar. And the average activation energy is 149. 51 kJ/mol. Through the Coats - red-

fern non isothermal integral method can infer that the composite coating of thermal decom-

position reaction in the initial stage of reaction mechanism is random nucleation and growth

and the final stage of reaction mechanism is interfacial reaction mechanism.

Key words: acrylic resin; carboxymethyl chitosan; thermal decomposition; non-isothermal

kinetics; mechanism function
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By B AEAE A [ 1) B2 1o AL ) 42 1 3 A A 50 A 2o 2 o
1) 2 WLV Ak BEF- Y {E 2 150. 96 kJ/mol.

200

180

160

-

140+

120

E/ (kJ/mol)

100

80

60

20 30 40 50 60 70 80
a/ %

H6 EL5arws
2.4 oo REHUEE F KR B
A SCHE L 26 A UL A IR B85 figg S 0 HIL B

L R o T B e K
o b2 Iy A5 45 B UL B ROBEAILTD s ISR 2 s . K%
. S FRBLIE SR BT AR A (3D 2 SR Al 243 ik S N 5
1.or J12F 40 0 I W 45 3] 55 AT UL B pR 45, A
Y . N .
09t T A BT 14 B8 53 A s 7 %) R Bz s 1 AL . HE 32 A
Wl B L S BUR O B B O o 1 10 7
1LHE E AR RTE 1 A 7EM R i B0 1F 3
! a:0.8 _ 02 Z W, B E 7E 80~250 k] » mol ' Z i), (IgA/s ")
0.6 R ' s ~ ] 5 e 2RI e %ot A B 5 :
0.001 48 0.001 52 0.001 56 0.001 60 0.001 64 {E%E 7~30 ZIETJ ’ (2)*H9€%§&E’J (@Xj‘ﬁjiéﬁﬂ: L;
/K (3) % F [F] — AL 34! bR %, AN 7] T 9 3 232 T 19 3% f e
B5 lgB5 T 'XAMA E RAiZFEFRF A EHIT; (4) 5 W 53 kissinger
. Ozawa 55 R 3 )1 S 8UE R & — 3.
2 MOBUIERY
i Bl )y A A LIRS gCar)
1 Dy a? 1D. Parabolic law
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3 E/l1 D3 (1—2a/3)—(1—a)?? 3D. Ginstling-Broushtein equation
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11 As [—In(1—a)]W* Aurami-erofeer equation(n=14)
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22 o2 S Cs A—?—1 n=3
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H EARRFYHEECAHEAM . B3 gda Eﬁk%@a% FIINTE BT R — T
7 M B = W 2k LB (DMAEMA) , z‘ftf?ri’ #ﬁﬁzk L AE AR E e fR B TR E 5Lk, R R oo
;‘]'ai%(FT—IR)ﬁv%b’-‘#@%Ua‘%iﬁu(mS)%nﬁif&ﬁkﬂimﬁvﬂdfwx LR W 4 #’Jﬁu'}inb:\w
ThREBIWUEL T HHETMEFHREORARIATTER, FTE R GRG0
HAFR ERE T %%ﬁﬁi&ﬁk%&#ﬁdﬁk%%%&i-ﬂzﬁk%HFE%%$@K}%§%%J
1:1.58, THBBEAE, FHELH 214.2 nm BLR;MEFEHEEZLREZKRABRBEA
23.8 CsRMMB FRARMENG XENNTEEBEFERERIN TR AL 4K E
MO FTREASEFECHNARALARTORAAR . LIPE ELHH 80%.

KRB Z; METEER; AHEARSE; LA

FESES:0636.9 iﬁiﬂmma: A

Study on synthesis and properties of cationic casein emulsion

ZHANG Yuan-xia', MA Jian-zhong'?* , XU Qun-na'"*

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

Abstract: Using natural product casein as the matrix and methyl acrylic acid dimethyl amino
ethyl methacrylate (DMAEMA) as the functional cationic monomer, cationic casein-based e-
mulsion with stable structure and excellent performance was synthesized by free radical poly-
merization. The structure and performance of emulsion were characterized by infrared spec-
troscopy (FT-IR) and dynamic light scattering particle size analyzer (DLS) and minimum
film forming temperature tester and so on. The antibacterial property of emulsion was also
investigated by colony-counting methods. The comprehensive performance of leather coating
with cationic casein was also observed. Results showed that the cationic monomer had been
successfully grafted onto casein chain. When the mass ratio of casein and cationic monomer
was 1 ¢ 1. 5,latex particles were approximately 214. 2 nm in size, {-potential was positive,
minimum film-forming temperature was 23. 8 C. The dry and wet rubbing fastness and soft-

ness of leather had been significantly improved when adding cationic casein into finishing a-

» Wi B HI2016-12-28
ES£WAB FHRKARBFILETH (21504049 5 BEFE A BHEL T RHF QDR A1 B TR0 B (2013KCT-08) 3 B 78 Bl 5 K 24 BL 0 Q18 141 BA
PRI H (TD12-03)
PEE BN KT (1991 —) . Lo B PG MR L 7R 305 - W0F 52 A= R 5 07 1)« T i 280 I 28 35 FH B8 7 0% )2 A kL
BIAEE BT (1960—) , B I PGIL /K N U WA 2R S0, 058 07 1) K Ve R 40 F 10 % 0T 5 & A AL/ ALK B A R R
R AR R 5 =R . majz@sust. edu. en
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gent. Moreover, cationic casein emulsion had higher antibiotic resistance against staphylococ-

cus aureus than that of pure casein,of which antibacterial rate was approximately 80%.

Key words: casein; cationic monomer; free radical polymerization; antibacterial

0 35
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1.2.5 LI R A I

(1) L B 1 1l &

43 SRR BUAH [R) J5 2 9 B 1 A TR /N 3R 1
F L BRI L AT A T A o B LW Y 8
FRMAE T =R EE T AR T I A T 45
JE K HOE T oA RN TSP E 24 h
ERULRER N VAT s I o 7 N A S I i N, e
.

(2) B A1

Ao JE 8 S % i 2 S 1% 3 B R, DR R R
ARSI 4l 1% R 5 BH B T I 2 Y E B
FE OGRS R T L.

(3) LV e 1 RS 303 ey )
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R R FEAR AR 8 T AR A B2 w0 I I R
T I A SR L 2L YR e AR R R R AT T K
I 2 s R AR S 1Y) T 2R LR A AT R R IR
1T X He.
(4 L B 1y i 7K
B2 em X 2 cm (0 W IR B PR B I BT
L0 my . IR T AE LB KR 24 h BU
R IF 82 T AR T & L i s FLIBE IR G T 7K SR (W)
PUVE 7 B8R AR T a0,
W =[Cn, —m,)/m, ] X 100% @)
KO W —ZUR BB MWK, Yo 5m, —FK
W 7K ) T S IO 5 g 5 m, — WROK S ) RS T 6 .
(5) LI 11 77 2% M RE
FHE 48 T A o A5 EL X6 25 ) I 10 L e B 2E 47 F
FECAR K 80 mm, AR K E 30 mm, A 58 fF 5
mm, % H 2 D) He 4 RHE 56 HL I 2 v Y Bt 5k o B
NG 24 K 3R (Pr B 500 mm/min, [0 F2 3
300 mm/min).
OPt 7k i
Prik s B (PO J&URE 78 57 1 ML 1 8 W B o
o A AR B R AZ W, KL N/mm® R#oR LR A
G W /(1
P=F/S 2)
K2 Pl AR Pk 58 . N/ mm® ; F—
TAURE By 24 B W 24 AR T b BT 32 1 0 L NG S R B 2
A A, mm®.
QW AR H
Wy 24K R (ED 2 alRE 4 b 7 B 79 {4 5 i
K BB LUAE , DV A S R ROR R AT
E={,—Ly,/L, 3)
KO E—Wr A, 0 L, —iX
A2 S A K BE s mms L — IAHE R K B, mm.
1.2.6 TR AR e I
TR AR E R T A RIT R RREBUREE Ry
XA, PR IR ER 1 WA T2 AT I
x1 RGIZET

TR A A R

086-FLC 4

925-PG 4
it R 16
7K 25

TE W 3 %, 4T, BEF- (100 °C /50 kg)

Vg U A 0% R e i o D T E R S 2L )
TRE S U A 100 P B I 32 S 4 DL L

(1) it 7K P B « U 1 A R T K P i 3 T vk 2
UL 4 7 158 B P T 7K AP

(2O HUBREBE « Tk W 5 A B LB 8 0 32K 07 vk
Z: WL (5) FLI RS 1 2 Pk e

C3) T - MR A8V = 2 25 (O B 3 Ak 4 A ) T 1

PEVE 7 1 VR U R B T R A8 P R R e s X
P 7R B S ANHEAT I A, AR K 6 mm X6
mm 1R B TE R L e R 1 B R E R (B
ORI R T2 BHIR K MBEO A A5 ik,
FEFEE TR IR 43 Sk e B i T A ) [RDE - B H
FEAEIARE 50/25 WG 45 1R SE 5, SR 5 X RO (8 45
EFER GB/T250-2008 2 PEA 10 BE 2% 1 (1) 1 35 2
JE DA B 3 1T 20 € 1) P RS R B, A €5 B B 8 A )
I R ke A I A A (e ) TR T A R 4 1
7.

(4) B H 2 BB A . 7 G'T-300 B¢ 22 4K
DU ASC 1 30 47 I o A 1 22 R A
1.2.7 B E & A H R

A S 06 39 FH B0 PR A ) 4 0 R A BRI A
Sy 22 TG BH PR TR A AR 3R L R R TR 9 o TR 6 B
BTREMPIEMEIT T HE. 5. 50PN
B LN [ 25 2347 b A v ) E A7 E A 3 6 1 9% A
WL T P RO AT B FE 250 mL #EE
A 1 g BT & B BH S 1 g R LI E YU
A RE O BEARE R I JE B8 7K L8R5 43 B34 A 90 mL
TR K B 10 mL f) TR BRI . [ 8 A2 KV HR 3 A%
(37 °C 120 r/min) - 4E% 1 h J5HL 0. 3 mL %755
BREFREE L IFAE 37 C T FIHIRKRT FRA B 77 48 h,
Gt W BB R A E R AKX .

Y =(X, — X.)/X, X100% (4)

KO F YR, %0 X, — b2 {1l AE
FVEBOT YME s X — R A0 B S 19 R B 7% 507
B,

2 #FREiTiE

2.1 FT-IR & #

T W E SR A LT AR AT T B Bk S g R
FR 45 B8 7 g, %ol s 2% R Bk v S 0 B EAT T
Mr B 1o i a 2 = O RV IR R TR 5 4
HREIE L th 2k b 2 FH & K (DMAEMA) 2t P
1% 2 W FLI TS B 20 A0 6 ik 1L il 3t % el 26 a
H1 b AT, B 2 RIS A AR I R A U S AR Y AR
k. T 2 I e B (— CO— NH) | By 35 58 98 3l % i
WEAE 1 672 cm ' BFIE 0, R B ZE 4R a R0 b
WL R 2 N— HORRAE 04 A S 0 057 B A I 7E 3 385
cm ' HI 3 688 em AL, BAN AHEL FHRZ a, 14k b
W1 729 em ' A Y UG N 3% R FH S - R TP Y R
FIFEAEIEE 1 139 em ™ ' Ab Y IE K BHE TS iR p i) C
— N R AE I IS0, 3 350 51 A BH B T R A R 6 TN
Wi lR-2- — W & 5 2 lig (DMAEMA) B, i T § {4k
DMAEMA I i 15 B FUBURE B RE AT 518 /Y. X 1 1
fs £S5 H RN HR-2- — H A3 4B (DMAEMA)



53 Tk ICEE A PH S T I 2 FLIRAY A 8 B M e i 5t + 45 -
WAL T AMERES RN, AR TR ™Y ot AT N an HEC=CICH)COOCHCHNCH,
CA/DMAEMA. hogs

a-CA A Mae
b-CA/DMAEMA 1729 1672
1 1 1
4000 3000 2000 1000

B 1 B&EadsiitB

5 [RIe % s B ML BR FEAT T HR . AR i R

YL AT A BIE A A% ST R N TR /T 0 TR TR G ek
PR 2R A RN 45 K 25 4 Rk R 5 T 0 TR
il 2J% BRL A B2 I8 114 17 0 BT 1 A S o BH g B AR
(DMAEMA) 52 1 [ i 5 v pLE, 22 H
HNIHIR-2- — W 2 5 OB E (DMAEMA) 1) XU
Wk [ SR A N R B R R LR o
CIERF NJF L, Mk BN R-2- —H H 5 o
Fif -t AT DL 1 4 NOJE RN 4% i R 4L C JRF
PEATILER. K 2 AR 3 N HE TR R AL &
BAILBE R 7 B K I I ) Ak 2 235 4 R = L

% 3
e

N\

\

@~
FIT 12 T 4

[ o P T G o R R

J

B2 MaEFiiilidsmiER

H,C=C(CH;) COOCH,CHN(CH, )

w, _CONH
RN CHAC(CH,) COOCH, CERN(CH:),

() DMAEMA M % 2 K o-C J5F B3R A 3 5

o

[} HyC=C(CLL)COOCL LCILN(CLE),

JV\\[[—]—(_—C[—I’V\&MNH_ | HC=C(CLL) LCLLN(CLE),
|

R R

C—( ON\

Cl L C(CH; ) COOCH, CELN(CH ), A
(b)DMAEMA M % 2 ik N JE T F 1A B9 [ i 3 s

I APS I H,C=C(CHR) COOCH,CHN(CH;
AANF—C— CHW AANH—C— TP LC=C(CH,) hCHN(CH),

HOCHRR' HOCHRR'
O
]
SMMNH—C— CH™
HOTHZC:C(CH3)C(XX1H2(}12N(CH;)2

RR'

(c)DMAEMA M i Z M4 N JEF 8480 A 3% 56

I
SINH—C— ClH’V‘

RNHCH,C(CH;)COOCH,CH,N(CHs),
(O)DMAEMA M 6 2 M55 3% #2356 C IR Lk iy A 58 g
B 3 B %5 DMAEMA & & &
FEEMTER

2.2 3Lk Zeta WAL B KM

X ER 5B T RS R ALY Zeta ML K FRE
PEFEAT AT 45 A 36 2 Pt . 38 2o i FL VR A Y
Witk M, % CA 5 DMAEMA J& & b 43 59 K
1:1.1:1.5.1:2,1:2.5H1:30,7 K Zeta
A 45 —7.54 mV.,2.36 mV.6.26 mV,—1.
89 mV Ml—2.92 mV. XZEH N CA 5 DMAE-
MA JFif bR 1 1, B P& 7 s g b L il
P BH S F SR TE B R R AR s FL AT
R, CA 5 DMAEMA Fiflbh1: 1.5
ol 20, FLR Y HA SN IE A, X B TR i T RE
BT K DMAEMA 9 &, 48 & 7 & 7 ik
TE T R AE B T 0 H2 R 3, R LYY IE R Ay, T 4k
L34 i DMAEMA 1 & BF, BT A Y B4k
DMAEMA () i3k 22, (45 7= A= 14 7K P 51 o i o
PDMAEMA (1)1 8 K /2 DL 3R 1 & O 1) -F F2
AT T AR 7E 3R A 3ok A v, 38 3% s g A 3 2R e
NI T 589 KRB Z 1) PDMAEMA 2 H f#f
WEIR T R A RONE I HEAT o F2 1 2 B R L Al
HFL W H AV A A B 31 I PR R A0 S Y
90 R R AR A A P N 4 B ) AT 3R kL

SEERIAE R 214, 2 nm, T A Y FLRCRL S 4 A
WEA A U FLOR R 3 3 5] B R
F2 BESHBTREAEAIREMN
BAERBENE
i 3 5 SR R H B R AL/ mV
1:1.0 o —7.54
1:1.5 e 2.36
1:2.0 e 6.26
1:2.5 RE —1.89
1:3.0 R —2.92
12
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2.3 FUAR Rt

FLB A SN AN 18] 5 Fr s, AIEL 5w LA H
YA BH B 7 B 5 0 LRI 1 O 9 B R W
SRR /DN S H0RE (8 LB M S 2% . i 2 P O AR AR
(7] ) 25 e B2 T 4l i 38 A B B8 G 7L R 2
G 2 W7 28RBS TRt TR R EEB Bl AT
BH B B A, LU IR SR AR B O B W 8. %)
TRE Y I PR A B (T ) Rl AR a6 it 2
(MFT) #8218 SR 0 I, T S AN J1 22 4 5t . )
AW 1 R BEHEAT 43 A 1 MIET T2 DA 5 58 0 Sh
WIE S o3 7. — R & W FL Tg BRI MEFT
AR5 DT o 75 O3 BB, WO I 3R 3l i 3R
i Je MET (B 78 At mT LA R Bl i 2 7L e B A8
FHX—HR.

BeAh FUR R K e 2 T AR L X S
SCHRL T4 JUETE AR — B0, Bk e A 1% 2R SO 7k o 2
AT T DT SR A 5 T A 9 i o R
JEE AR WA T T R

s

) BEREFFUBEIE () BBE T I 3 FLIC S
A5 SLEE S A
K3 HABEMEEFHREARRMERE

7L s fi a1 Ji% 2 R FH 25 ~F s 5 3L T80

% W % B W
S AL A

R E i FK
24 h K=/ % 1 h J5 B i ot 465, 44
Wi 3/ % 45.91 148. 16
Bk 3/ MPa 10. 23 0.78
o A0 B I B/ °C 26. 50 23. 80

2.4 AR LR
R T 5 5% BH B T 2R FL AR R A R R
FHMEBE A28 4k, 4 4 s R ANE e A 451 T & iR FH
B R FLE A N T B R L O PR A LR U
ORI A5 TR RE PR AT EE L LA R an gk 4 iR,
x4 AA4BEIRFEBFERSE

AR I E R
o 4l s R 7L P2 F i 3L
X =S TR VA i R

24 hWKE/% 154. 28 195.12
W 24 KR/ % 51.45 48.10
briksk &g/ MPa 7.08 6. 40

ifit 488 / 9 3~4 4

it V4 / 2 3~4

ZEHE /mm 8.8

M 4 R 4 BH B I R TR S R SRR
it 7K P AT T A T T A SR RN T gk iR B B AT 5 2]
[l (R = 3T T TR -3 X =T L N
A HEEE, S Al R VRS R AR A L & P T
T 2 IR S P A R O B B TR
2.5 MBETFTEHEELEROIALALRSIN

Wit EEERRFELR AN, YR ERR P
2] A FH B F B A (DMAEMA) B, BF 4 5 149 2L 7 %t
S E O AERE EKE TR 1 h 5 BP0 P
117258, R B I B 5 7 15 25 L P B AUR:
Ay HOEH A B R 0] LA B 80 %0, MR SCHk[15]
8, PHES T 2R e Eh R HT iE ALEE— E FL R
Hh I I H T 5 200 3R T AT SRR T A B A B AT OE
70 FEL A W B S DT A0 38 1 A0 26 0 %) 400 B R E — 2
T OCH A1 R 24 AT T L AL 6 T

(O SERERBUHBCR (o) B T B AR
B6 BENEREHHRAGRLEAAR

3 it

(D) LARER 7= i R Ry SE 1, FH I 9 975 i —
3 LB (DMAEMA) 28 FH B F B AR 5L & 1 T
WA A g — R B P TS R I

(2) T ARAG 00 FL e 3% B B DR SRR 8
B, L KOt I R

(3) 2 BH S 1 I 2 IR i J - A A T T 48 1k
MR T4

(O M1k &R 5] A BH B F 5k (DMAEMA)
B, B BH B - 1% 25 ) 4 €0 8 4 BR A 9 B A AR
B AR IR E T 80 %.

&%k

(10 3k WL, S rb  ARBTAS. o 32 MR &5 1 T L9 ok D RE AL 1
WEFT ke [T, T Akl 2015,46(16) .15 001-15 006.

[2] Picchio M L, Passeggi.Mario C G,et al. Waterborne acryl-
ic-casein latexes as eco-friendly binders for coatings[]].
Progress in Organic Coatings,2015(88) :8-16.

[3] Qunna Xu,Fan Zhang,Jianzhong Ma, et al. Facile synthe-
sis of casein-based silica hybrid nano-composite for coat-
ings: Effects of silane coupling agent[ ] ]. Progress in Or-
ganic Coatings,2015(88) :1-7.

(FT#% 52 )



358 53
2017 4£ 6 H

RaBERE SR

Journal of Shaanxi University of Science & Technology

Vol. 35 No. 3
Jun. 2017

*

XEHS:2096-398X(2017)03-0047-06

o] 7R e R i85 AR 3%

=, REUE, £

M. A

(BRPERME R SR 5 LAY B, B P4 710021

W E.hRAKEIVLOEH . EPLEARXREZATHAATR, S HFERBHL,LEL TR
AR TUMBRR LB EFREREARST LI BELAETRMFE M. K@i 2 H E XD,

% R B AR B vA B IE SR B

AR T ARG BLARE AR, TR IR 8 BRI R T )iz m A T AR R & A

RBEIEPAXIR Y FRAEGBN, AL FREN SR EOHRETEZ A FH K L.

KGR F R Bsk; XRD

FESES . X75 XEIRERD: A

Study on dealkalization of red mud in aluminum industry

DING Shao-lan, ZHANG Min-na, WANG Ming, ZHOU Yan

(School of Environmental Science and Engineering, Shaanxi University of Science & Technology, Xi' an

710021, China)

Abstract: Red mud are the waste of aluminum industry. There were huge available resources

in red mud. Researches on minimization, hazard-free treatment, and reutilization of red mud

could fundamentally solve problems as field occupying and high protential risk,holding a pro-

found significance. In this thesis, Single factor experiment,orthogonal test and repeatly wash-

ing were employed to study dealkalization performance of red mud. The red mud removal of

alkali can be widely used in red mud pre-treatment process to achieve the purpose of reducing

the harm of red mud. It provides a theoretical and technical support for the subsequent firing

of high quality red mud brick.
Key words:red mud; dealkalization; XRD
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PRV SR HR A Tl B9 RL, P & A Fe, Oy
WO LT O 4 S AR YRR T A e
B FEE RN G VR (E AN IR 2 R T 2 AR Al
TR BT L 25 Y8 SR A AL DTS W T
P B U A AL M 42 R S e B R R ]
15 6 2647 . 2% U8 By i e [ A2 5% i) ML £ R
FY FE DR R I R AR B A R T A R TR R R A

i

x WrFs B HI2016-11-21

X2 L KA Ty % o e AR R AT TR
=R,
T A BRI BN R 50 % &
FAAAL A5 IR A A R B 26 08K L 78 35 B 45 1
TR UM A ARV P AR S R S WA,
T A AR R P E A CO, 1Y 7R
AR ML CO, ARG A7 U2 17 W Hh 1 Bk 1 1k
B K A A RN A5 AR U8 I B e R AIEL X
B3 TR A b RS TR (8 P AR AR X AR U

E&TH :FHEKARRFEEETH (21347004) 5 BEVE 2 48 F 4> 48 1B ] BHF 5 H
EF B A TH 21963 ), o I PY P A HB2 1 BF 5T Ty )« BRI M 0 3 0 2 77
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HEAT A » 6 35 ‘B (%) T R 5 R R BT A
Prb 2y 3/4 W, Li Zhong %5 ¥ 3% Hhn 47 & fm
JEVE AR e s, AR I8 AE 170 °C L JE 7 0.9 MPa F 2
B2 ho AR BN R A 0.9 V0. X AT 2
FEZ A KA R iR A A X AR U8 24T AR, 72 C/
Sk 3B 270 C B[] 90 min, £ ¥ IR I
250~350 g/L i [l PN AT LA AR 15 35 4 18 o i 2 2R
R 22 7E R T FE H e Rl Y [ B AR R 7
KBRS BB, A5 R RIS N A L Ry 5060 42
A1) MgClL, 453 285 e b i sl & 2 MR 1. 2 %0, R0
ARIRFAE . Cengeloglu Y £ 38 53 45 A [0 g
RUEVE M T A M e TR RSN AR e
VRV Nat A5 1/3 Bl ol s A1) . o] v 7 450 5l
i R R B O AL FE AR L IR A B rh s b i
(9 Na, CO, , 7638 G I3 45 1 W B s TK
U S Bk R 5 | Bk IR 40 LA % 5 ek R 5 K 4 ik L AR AR T
TE R R FeCOHD, , M 11 05 45 3] 420 Ak 48 F1 4 Ak
B AT L N AR R e AR R i SRR T
Al 2 PR B AN AT A5 DA 1 2 205 1 i B T 20 v i
FEFE TR ASR 25 5 A AR 3 11 [ . P O R AR
LA 11 215 0 J B 7 1 AN AL RE 80/ o Tl 1) 8 5 L i g
H 6T B4 8 1T AT il /N R A Tl Y AR B A
PRia Tl i 2 .

AR SCER X A% U 11 5 e e T R R U 1) B B 5
PR AS 1 2% U8 T 0 7 v B IR R e I S 3,
J5 B A e o i i JoT A 1 A 1 A3 JE e R R R S 4% L 5
PR A% U 14 T 35 I T B OE b AR B

1 SRIEER4SY

1.1 ZZ2HBAMNE
SEHG S EANAR A AR 1.2 PR,
K1 NBWFEMEE

V& EA S [N SRS TR
ﬁ;ﬁfﬁgj 7-2000 H A HITACHI 4 i
P LT B 101-AB igg?;f”;
LERITE /A THZ-82 EREENA
B TH IR K A B DFD-700 —_
K2 THFEHSH
2 ¢ 44 FR A% Ea 3
R R iz JestfeT)
PUE=WIN Sl KET R 34 2E R R A BRA
A ALES st KT BR 4 WAL 2 R A R A
il 3 HT 48 KT B8 B AL 24 35500 A B2
i3 il KR EL AL T A FRA
Rl It 2 4t K T A Bk 2 0 A R S H
F A It 4t Kb a5

Hm o3 4t desifb )™

1.2 S¥7ik
1.2.1  Zrde Ems i

I HF #1 HCIO, 4t 3 75 . SrCl, AF by B i
F A HIH o8 B BB R G E A AR R
WA e B 7R A R — Co H, KA TR IR
A A R AR TRV TR RO L e BRA (DI
B B R

_Cy XV Xn

e
R.0% m X 10°

D Co— BN W R AW VR B g/
m L Va5 TR FE 5 R B mL s sl RF V4 A0
B H s m— R FE I T L g
1.2.2  ZRe Wias ) i O 2 i dor

& MgCl, . CaCl, ,BaCl, ,NH,Cl il CaO %
R BB % o5 8 rP D25 & S AEAE ) Na il K©
HEAT A, AR 2 A O B . A 3 50 R R
P € S Ji - WSO J3E 0 S A U e O v ) L
BT U I LA B R I R RO TE A o U B 1Y)
RN L AR U BT A ST R R v
Fratid Ry Co s R Ue B AR VR B2 CL
REE S RIAR T STEUR/ASwa i RE I (A CDR

W =(C,/C) X 100% (2

KW 5 Co— T i T 4k
I BE s mg/Ls C— RAANRLE B B M BE , mg/ L.
1.2.3 AR At 55

e R R TR UE A 5 %0 i B R B T
SR LB BN 90 CRIZEBK ST =T,
1E 90 “CHEMR K 254 T A FE S 60 min J5 il #
08 Al & B DL 2R AR K 4 22 Wk oh R DR OF ik Uk 25 R
Je B P AT IR B BB D W A R IR R A &
I E 2. N AT U RO R S A W
i O SRR I 4 AT VT L X R U8 R B AR 1 52
). 8K J 43 590 50 2 18 /K 110 T BB L SO I ) % I ik
SILEZ YN T Y AN N R s BlE 2 34N 1Ea
R,
Lo2.4  JBEBRJS 2R U8 00 T 35 L0 W A B o A e oy
Hr

X 100 (D

FH XS L AT S0 B I8 080 J 2% e R i 1 B )
BG3 B B B B 2 A i A3 A B L R 10 °~70 °.
3 oL A T O O % LA 0 T L R
3.0 kV.

1.2.5 ZRUEB L

B 5 A4~ 250 mL 8 = A H 5y 1~5.
TERFE<C0. 075 mm, [ L 2, [A] 1 h, i B 90
C BB B R 500 PR TR SC G, 1 S AR 1
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TR R IR AR 5T . 49 .

W2 SHREVENL 2 Ik, 3 SAEVENL 3 Ik, 4 SAEBEIN 4
U5 SRRV 5 U, IF 43 0l i 45 e I I 1Y) T e TR
1.2.6 IEXCRE:
FEMEARUEIEAS 36 Lys (4°) 22 HER 5, [F &K K F
FE 3 P,
x3 BEEKER

e , T ) j
AT WEE/SC WA/ W I // T B /mm
/ 0
1 60 1 1 3 =0.6
2 70 1.5 2 6 0.3~0.6
3 80 2 3 9 0.15~0.3
4 90 3 4 12 0.075~0.15

2 #RE5ITE

2.1 FRBBRAMLLER

ARV E A LAGE B SRR KT Na ™ 1] LIk
BT E A RE S R Y i B B T E e ok —
B F 1 22 4 e T SR S T AN F
H* >AP" >Ba® >Sr’" >Ca’" >Mg’* >NH" >
K" >Na"

OH >CO,* >PO,** >1 > Br >Cl" >NO,
>F >S0,°"

Forp HT AR 85 /0s | ol far 285 B AR, R T 46k g
Bk, VDA B T I VR B AR T L A2 B T
AT RLRE e AT T B AR A S VR K
T A7 BB Tt nT LK 22 i B T R
ok PRI - B X B T I A R I BRI
). 25 19 38 4 BE 1 45 % 118 0K 189 1 4 S8R 11 43
BORE B pH SR — E IR R.

AN [ 58 5] 79 PR AR AR SR an 1 1 . AL 1 T
LA L& BB X Na® (KT 1y R e m T
A H 85 21 00 6 90 1 o il sk SR 48 e, Ca O X
Na™ K" By 25 5k 55. 35 Y61 35. 44 %.
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60 b BK
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50 F
40

RS
SRR
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Potedele

W/ %
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30 TH
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o
o

3
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SRR
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S
FEHHRS
X
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2
5

20

%
2
35

10

XKL
HERSSS
lllIIO:O:O

£ A A
i 558 77

B 1 R F B 6 s

HERSS

ERia

FHE A RN OH |, Y& ¥ dh A
MgCl, Hl CaCl, ., CaO B}, 24 gl Mg (OH),
CaC(OHD), PLIE, Hih CaCOHD, AY ¥ fif B i K T
Mg(OH).,, H M o 98 K M b iy Ca®" MR B R T
Mg W BE , 73 Ak Ca®" I 38 e i KT Mg™™
S E CaCl, W% HF KT MgCl,. B 1 BaCl, %f
Na™ K™ By %t 0] B AL T 45 &R B o 7 CaCl, .
CaO,3X A REJ& I N AR e Hp B AT i 1 Ca®t K T
W Ca®" Wk B, sk | A AL B 1 T
A0 R AN A AR B 1 CaO FE S BB 5.

2.2 FRBLARXIELER G 5T
2,21 WRCIE X R I RO B AR 1Y) R )

VT LU T 2 U8 9 R B s SR n 1B 2 . MAIET 2
AT LLE YW E el 1B, 2% U8 vl A i i
RO A 39,56 Y 26. 06 %, 24 [H H B AN F] 5
B, 2R U8 H AR R A 2R 0 0 3 I ) 57,79 %0 A
37,97 %%« Bl A5 V[ Lb 4k 252 1 gl A0 BR (0 U SR R
K. XTI BB 2 B & 25 10 /K B9 AS T I A A g Hp i mp
B Ca™ i AV W A WO Ca™ 3R IR & it
B [ B 22 1 7K U VAR A A 8 URE T 43,
F T8 1R B 4 AL 3 R i b 2 AR
W BE 1S Ca™ 55 7% Y UKL 3R 18T A 422 Al 1L 23 sk 2>
FEART Ca™" SaRIEh 4568 Na™ (K™ 938 # i#
JE ol HL 0 R T B

70
—&—Na'
_._K*
60
IS
& 50 ¢
=
%
40 +
30
1 1 1 1 1
0 1 2 3 4 5 6 7

R L
B 2 & B st dciR B R 6 e

2.2.2  JBLBEGR 4B & 05

ENGILESREY/E 30K NG R o R i0h A R
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Effect of different atmosphere on decomposition
products of ammonium molybdate

XU Zhan-wei, WANG Tian, LIU Xin-yue, DUAN Xin-tong, DU Zhao, WANG Ying

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

Abstract: Ammonium molybdate was employed as the raw material,by controlling and chan-
ging the flow rate of argon atmosphere to display the effect of molybdate pyrolysis products.
We tested the TGA of ammonium molybdate in high Ar gas flow rate,analyzing various de-
composition products of ammonium molybdate. We employed solid state method fabricating
products,studying the effect of redox reaction between NH; and MoOj; on the final result. X-
ray diffraction, Energy-dispersive spectrometer and Scanning electron microscope were used
to characterize the crystal structure and morphology of the products. The flow of argon at-
mosphere on decomposition products of ammonium molybdate and the impact on the electro-

chemical performance were explored respectively. At the same temperature, the results indi-
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cate that when the Ar gas flow rate was 150 sccm, the products were MoQO; and Mo, O, ,

When the flow rate reduced to 125 sccm, the products became a mixture of MoQOs, Mo, Oy,

and a little MoO,. When the flow rate turned to 50 sccm,the products became a mixture of

MoO, and a little Mo, O, s respectively. Finally the flow rate became 0 sccm, MoQO, was ob-

tained. We apply as-prepared MoQ, active materials to sodium-ion batteries, measuring the

electrochemical performance using charge/discharge test system. MoQ, has an initial dis-

1

charge capacity of 215 mAh « g~

at constant current density 50 mA + g ! after 12 cycles.

The capacities of the obtained MoQ, were 180 mAh + g7',100 mAh « g ' and 75 mAh + g!
at the constant current density 100 mA « g~ *,200 mA « g~ ! and 500 mA + g~ ', respectively.

Key words:ammonium mdybdate; MoQ,; sodium ion battery; anode material
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BB FEERE

FR#®, TEM, RMEE, FHAR 2 R, 2 K, B

(BRPURHE 2 MR R 5 TR Be . PR 4% 710021

B OE. L NINO), « 6H, O AR, AR EHREAN RN BE K IGESRT &AM K
Ak AT AT O AT B £ R4 M) NIiO 4 KB4k, R XRD.SEM #e TEM x4 M %% 47 & 7~
My 6 A8 A LT S B AT AR s 5F R BET PR ) AR 5 89 3L 42 5 A A 3L TR 5 sk 474X, 45 R
U NIOARDERRETAANBITEARNRL AEEH RN SAILLEM BREBEILET
A 41,31 em?® g '3 AmF] 166.69 cm® g 'L S AL M NIO 9 3LE 2 H £ 2~40 nm, FLIK
KB T 0.36 cm® « g LUNIOMEA4EE FhkfimMH £ 100 mA « g 1,100 RIEFREZF
EAFEFAE 800 mAh« g " . NIO kM L F RN RXEAELARLTFEIREERT DS

.
KB ARG NIO AR R S ALE A B i
HE 525 . TB332 MERERERE: A

Synthesis and properties of hierarchical NiO nano materials

LI Cui-yan, WANG Chong-yang , OU YANG Hai-bo, LI Gui-biao,
WANG Tian, WANG Xin, TANG Dan

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

Abstract: NiO nanopowders with hierarchical structure were obtained by the heat treatment
of the nickel hydroxide nanopowders, which were prepared by microwave hydrothermal, u-
sing Ni(NO;), * 6H,0O and ureas as raw materials. The phase and microstructure of the sam-
ples were studied by XRD, SEM and TEM. The pore size distribution and porosity of the
samples after heat treatment were tested by BET nitrogen adsorption isotherm measure-
ment. Results showed that the NiO nanopowders retained the similar morphology with the
nickel hydroxide precursor, which present hierarchical porous structure assembled nanoshe-
ets. The specific surface area of the samples increased from 41. 31 cm?® * g ! to 166. 69 cm” »

g ! after calcination. The pore size of NiO nanopowders distributed in 2~40 nm,and the pore

3 1

» g '. The reversible capacity is about 800 mAh ¢ g ' under a

1

volume reached the 0. 36 cm
current density of 100 mA + g ' with 100 cycles. It is indicated that NiO nanopowders has
high rate capacity and good cyclic reversibility.

Key words: microwave hydrothermal; NiO nanopowder; hierarchical structure; electrochemi-
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KCl M —_|s4LiEtFREE
‘HIE R HMEAE
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CLBEPTRHE K BERBLY: 5 TR B, BRTY T 7100215 2. BATRH AT, %8 A1 230012)

O E.RAKCL ARG EA R & R, A AAERE RS R AL T &K
SR RN A2 F AL (SEM) | ST LR o 08 R B 3 3t = Bk m R AR SR R T db Ak h
HMLEM Ao PR BAT T RAE, 482 T KCIl 890 T 3 = RAC AR IR AR 3K B R F 3 4R LT 52
A gt Hm, AR A, % KCl AZd AR d et —aadikake AR, 4 KCI
iR WA Z oM A 2 mL.3 mL B, TR S = RACAE AR IR BRI AR 509 Zeta ®
1B, PTATR A F Sk B A4 ZH 6 B A ik, R A KCL BOR: = B 2 B AR 3R PT ) & 09 6 T &
ey ook KL FES LE MRS PN REREARMGE ALY A E S 5 8.
KW AT R SIO,; BAE; Bt

RESES:TQI27.2; 0611.62 XERARERD: A

Self-assembling and characterization of KCI
modified SiO; colloidal crystals

WU Yuan-ting' » ZHANG Qin-fang', TONG Xiao-fei*?, LI Meng-long',
YUAN Jun', WANG Xiu-feng'

(1. School of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. Irico Group Corporation, Hefei 230012, China)

Abstract: SiO, colloidal spheres were synthesized by stéber method with KCI as surface modi-
fier. SiO, photonic crystals were fabricated by the vertical deposition method. The micromor-
phology and optical property of powders and photonic crystals were characterized by field e-
mission scanning electron microscope (FE-SEM) and UV/Vis/NIR spectrophotometer. The
effects of KCI concentration on the SiO; colloidal spheres and photonic crystals were studied.
The results show that the aggregates are formed with too low or too high KCI concentration.
When the dosage of KCI Solution is 2 mL or 3 mL,the monodispersed SiO, colloidal spheres
can be prepared,and the obtained photonic crystals have more ordered structures. The pho-
tonic band gaps of photonic crystals prepared by KCIl modified SiO; colloidal spheres are in

accordance with the theoretical prediction of face-center cubic structure.

x WFS A HEE.2017-01-28
ESWMA :HEKARFAESTA (51302161 5 ERH AR AEQF BN IIZRIT 25T H (201610708022) 5 B VIR K24 1 L RIS 2
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YEH B AR IS (1981 —) . Lo VL VG BN N L B SCRR W, W50 77 1) < B RE A0 40 0K b1 kA 1 8 B Pk g
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1.1 %3t
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Yo s b gl B — a2 B ) KCL IS WO A 2K 1Y
PSS WD R PV W o 4 30 min J L fF IE AR
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BORJE W/ B s H 2 KCLISE Wy &40 %1 o 1
mL Fl 4 mL W, B A5 400 ik i A ssk 0R: B T
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Effects of anodic oxidation on tear strength for

glass fiber composite aluminum foil

MA Ming-ming'?, CHU Chu', YAN He'

(1. College of Environment and Chemical Engineering, Xi’'an Polytechnic University, Xi’an 710048, China; 2.

Cooperative Innovation Center for Technical Textiles, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: Using anodic oxidation on aluminum foil surface,the effects of five kinds of acerbic
electrolytes ( phosphoric acid,carbon nanotuibe+ phosphoric acid, chromic acid, sulfuric acid
~+boric acid, phosphoric acid+oxalic acid ) on tear strength of glass fiber aluminum foil com-
posite materials was studied. The results showed that the tear strength of composite treated
by anodic oxidation was much more larger than that of non-oxidation. The reason was that
the surface of oxidized aluminum foil was covered by porous oxide film,which could increase
bonding interface. Also, compared to the other four kinds of acerbic electrolytes, the tear
strength of the composite materials which was oxidized in phosphoric acid in the presence of
carbon nanotube achieved the largest, which was 34 N.

Key words: anodic oxidation; glass fiber composite aluminum foil; tear strength
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(1) F 0] B (A3 B 26D R HETT S TR 40
AR B (fh2g 4l , KET R b2z ik
FUA BRS A s e B B R R R (3 BT 4l . ¥ FH
RN A IR A A A A (BT gD L 15 &
P20 ) BB £F 4 AT JRBE 0. 18 mm, 1oy e
WAL F) L B P A2 KR B 2F 4 REEE LA BR A FL R T
(B 0.01 mm), B T 26 A RAR ;R
FHE k-609 8, ARAE R HT A B R A R A 1
IR 189 A HLAE e, BT IR A HLAE e M4 R A BR 25
A IR BIAT WD2609 5 43 WA %5 35 e, [ ¥ BR

AL TR AR A BR A 7D T 05 B S 4% B
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(2) FEALAY R, KRBV & A R
Al TY-420 5 HLF 29 50 I3 4%, B 3 75 K S8 0 AU 2%
A MR2S W) HD026PC s 37 & S 43 4 H 358 (SEMD AL,
% [E FEI A7), Quanta-450-FEG.

1.2 B&HFHH&

PR AR T A 15 em X 30 cm BRAS , % A FHHZ
ST 40§ 4 ) R EL R P AR B 15 min.
/L s A Nl | B Es 1 0 - N 4 a2 R/ |
WA AL T N 1~5 iR,

12,1 R REE k-609 KRS 45 09 &2 A 41 K

BSE PR S A T R 1 TR KR R k-
609 KiZE R S) R T2 1 h A gl 45 N &
T b 2 B0 0 1T B I AT ARG 45 IR I 11 &
0.2 mg/cm® . K B WA A4 B 585 47 2k A 4% 35 B AH 7]
RS o B 5 T H L ARG BT TY-420 AR AL
fi b 7E 180 C F#VE 60 s fiff 3 55 985 Rl 4% . #4245
F B RRR 2 A B A% R R .

F1 SWEMABRELLERR
FEAR B E /(mol/L)  VH3;PO, : VH.Co Oy HLf#EHLE /v

1 0.1 2:1 2
2 0.2 1:1 2
3 0.3 1:2 2
4 0.1 1:1 3
5 0.2 1:2 3
6 0.3 2:1 3
7 0.1 1:2 4
8 0.2 2:1 4
9 0.3 1:1 4
10 0 0 0

12,2 B 189 A7 HLAE BOK: 25 1 55 B4kt
B 189 A7 HLAE KOS 25 B S 2T e fh R 2 &
BRI R 45 05 SRR J5 3R L 88 9 B A SR T
R 2 P, TR G MORIIR IR N 0. 6 mg/
em’, BRI 150 °C (BRI 60 s, AR ZE A S

B R A A A B 1 AL
x2 SREMARELLERR

A BERR A BT/ Y FL fiff L/ v
1 0.5 9
2 0.5 5
3 0.5 1
4 1 9
5 1 5
6 1 1
7 1.5 9
8 1.5 5
9 1.5 1
10 0 0
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4 1 0.1 6
5 1 0.2 3
6 1 0.3 9
7 1.5 0.1 3
8 1.5 0.2 9
9 1.5 0.3 6
10 0.5 0 3
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b B SR E R L AL BT R IR 4 R, A
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, it iR e 52 e ,
WE o oy RIS
1 0.375 0.081 13.9
2 0.563 0.097 13.6
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4 1.317 0.129 13
5 1.317 0.162 14
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Preparation and technological optimization of the
foamed cement with molybdenum tailings

LI Kai-bin', ZHOU Chun-sheng', LIU Yan-feng', LI Qian',
CUI Xiao-wei', LI Zhong-jin'"*

(1. College of Chemical Engineering and Modern Materials, Key Laboratory of Shaanxi Comprehensive Utiliza-
tion of Tailings Resources, Shangluo University, Shangluo 726000, China; 2. Key Laboratory of Auxiliary
Chemistry & Technology for Chemical Industry, Ministry of Education, Shaanxi University of Science &
Technology, Xi’' an 710021, China)

Abstract : Foamed cements adding a certain amount of molybdenum tailings were prepared by
using ordinary 425 cement as main binding material, hydrogen peroxide as foaming agent,la-
tex as foam stabilizer, respectively. Orthogonal experimental design was made by using la-
tex,water temperature, fiber and hydrogen peroxide solution as the influence factors. And
flexural strength,dry density and water absorption were used as evaluation indexes. Mean-
while, confirmatory experiments were conducted in the optimal process. The phase structure
of hydration products was characterized by using X-ray diffraction and infrared spectrometer.
The results showed that the optimal process was 38 C for water temperature,3. 4 g for fi-

ber,30 g for latex and 37 g for hydrogen peroxide. The sequence of influence factors were as

x WFSHHA:2016-12-30
ESTE B A R T RS % 8 3 TR R W H (2012KTDZ02-02-01) 5 B2 95 45 B 45 7T A 48 Bl 2% 3k 6l BF 58 31 %) 51 @
(2016JM5092) 5 R 1% £ BE [ AR R FH 4 A (15SKY003) 5 K2 A2 A1 A Yl 2kt R 51 H (17slex147)
EHE B 20 (1989 —) B, Bewd = JE A, Bh 2, W58 07 1 . 5 4 F- T AL & 41k
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follows: temperature, hydrogen peroxide, emulsion and fiber. Structure characterization re-

sults showed that the hydration products of foamed cement products contained a large a-

mount of Si0O, ,ettringite, Ca(OH), and a little of amorphous CaCO; etc.

Key words: foamed cement; molybdenum tailings; orthogonal experiment; X-ray diffraction
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Wil A ST AR L I A BT R AR A1 5 AR TR
MBS 2] T P k. B A, B NS E R G A
PRIEA B E B R ROR R R AR |
FELRS R A ER AR AR 5 —25 C H m 4T #
BE X AR PR IR ORI B ) Ak AN TiE
5 A S IR A A, i L 5 w5 51 BE L TE R i T8 &
i P AR B A TR A B A B 38 L™ Y K
T R K e A Sk — R L T BT R A R
B A B R BB YT 2 A R ORI
MR SR TR E AT B

FE TR IS B A S 0 B, T R R
R 7= 50 A fh, X e n I B4 =AU E T
Wi R, BB E AR AN 2 795.07 7 m’, HE
R Bk 8 4 430 7« KL ETY L FIHES B 42
59 K PR £ A IR A R L BB AT LA A B 420 R R
TR A, Wl /D R X PR i 75 e FORE N 3 B8 22
SRR WAl T A A LR S ORI
MRE Wl D R A A BT R B N TR

BT UL g, LIE 425 KT BUAEK VLR
S5 F R B AT B IR R IE 2 R 5 X
KUK PEH & T2 Al IR X5 B A e L 12
HEAT IR UEME L 80, M R L T2 N Rtk RE . R X
SPY 2R ATT 5 o8 L R 5 A A E— 2 A AT

ill}

1 REEHH

1.1 & A

Wl 425 RERRER KR , B & SEAR e MK A FR
ST FLW B KK YR L s £F HE RN L B
BN =R KN 15~20 mm, DU I FE ffi k2
AR ATBR AR A HL O, BT AL T A BRA
Al DL 334 Tk
1.2 K BKRWH &

WER PR B3 425 KUe VBB FLIR . 4 4 .
MUK KA R B S K8 L4 2 55 TR FE Y
S1JE IR — € 1 B K 38 o B HE IS i ABUEEUK
EFE 6~8 s Ja s #4 A 150X 150 X 150 (mm® ) ¥
RAR MR R, H AR FR Y 28 d Hol &k R A 1

JI7R.

FEA B AR HOK IR ) &

0 <—

B 1 REKREEAEZE

v ]
ikl

1.3 A BKRH & T LA

TERTIA R B P R e g s B rh e 8, 7KL L &F
A FLIRE SR K Y AR Ak 2 % AH R T & i oK Ul I
P BTIT R BE T8 B WK R AR T e A R T PRI
TESH A8 2% K MK e i 5 T 20 A4k b ik K
T 2T 4 FLWR UK S IR AR L i 4 R
3K IE A S, R KPR SR 1 R, 9 Ak
AR T B ANER 2 k.

x1 BEARERKER

KF MRIE/C i /g Awi/e  MEK/g
1 38 3.0 30 35
2 40 3.5 32 37
3 42 4.0 34 39

*F2 EXREIZITR

RBF S g/ C 54 /g /e MEK/g
1 38 3.0 30 35
2 38 3.5 32 37
3 38 4.0 34 39
4 40 3.0 32 39
5 40 3.5 34 35
6 40 4.0 30 37
7 42 3.0 34 37
8 42 3.5 30 39
9 42 4.0 32 35

1.4 sk fE

K 2B X-per power PRO B X-5f2k
BRSSO AWK A AT XRD W22 , Cu 48
Ko 4 A58/ 20 2 15 °~70 °.

K F 2% B Thermo Flectron 2 & 1y Thermo
Nicolet 380 %Yt BL i A5 460 21 Hp S 35 A0 & i 7K Je
B i U 5 53 A

2 #ZREiTiE

2.1 ERXBLERL SN
Kl i A AR TR 28 d 5 EATPERED A, A0 4%
PUHTom BE KR T8 L R IX AR REE O B 4
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YR AR IO R AR IS L2 < 77 -

e br, Hoh 25 548 b5 T=40 % HLIToR B +40% T %
BE+20%0 WK R, d8br e KAE N 1, J/ME R 0. 41
T BE (48 B 3R B B 1= (8 bR — $5 AR e /MED /
(e b e KAH — HE bR e/ MED . T%% BE R K 1 4
P @ 1=1— (8 FR{E — 5 hr die/IMED / (8 b e
KAE — T8 b fe/IMED . 350 45 21 2 1 e 38 b i IR &
g 3 pioR.
x3 RNLERREEIERREE

PP E  WokoR  TWE/ BUPTIREESR WOKRIR THER LG

75

/MPa /% (kg/m3)  FRsRJEE  bRsRIEE bRSRIEE EAR
1 0.37 107. 474 262.583 0.79 0.43 0.70 0.680
2 0.36 116. 421 259.583 0.71 0.16 0. 74 0.614
3 0.37 112.870 259.000 0.79 0.26 0.27 0.476
! 0.32 88.329 309. 875 0.43 1.00 0.00 0.371

0.31 96. 848 297.458 0.36 0.26 0.18 0.267
6 0.40 121. 689 269.333 1.00 0.00 0.60 0. 640
7 0.27 98.160 283.125 0.07 0.71 0.39 0.327
8 0.26 95. 804 297.917 0.00 0.78 0.18 0.228
9 0.30 115. 659 241.875 0.29 0.18 1. 00 0.550

TR L AR I 4 o DB T 5
s
£4 EXRBRHELERESNE

?ﬁ WEEC e T/ WEK/e GAHEHE
1 38 3.0 30 35 0. 680
2 38 3.5 32 37 0.614
3 38 4.0 34 39 0.476
4 40 3.0 32 39 0.371
5 40 3. 34 35 0. 267
6 40 4.0 30 37 0. 640
7 42 3.0 34 37 0.327
8 42 3.5 30 39 0.228
9 42 4.0 32 35 0. 550

I 1 0.590 0. 459 0.516 0. 499

Y 2 0.426 0. 370 0.512 0.527

ﬂ]ﬁ&% 0. 368 0. 555 0. 357 0. 358

e 22 0.222 0.185 0.159 0.169

FH I A K/INAT LIS L SH R 48 2% R it K e
BAERK RN A BCD,, K 38 °C. 44
4.0 g FLI 30 g R IK 37 g WAL T4, H
ZEM RN R BT 32 R 2R A8 A G A R A R
M 4 AL 2E I Ry >Ry >Ry, >R, &
PR 28 ) 25 6 46 B 19 56 ) 2 IR O

W 4 WEK AW
ES w
2.2 iRl g

MIEAZ B B 45 3R 40 T iR B B AR R 0 &
KRB B ALl £ T7 N A B;C, D, BITEIK IR 38
C A4k 4.0 g LI 30 g BUERIK 37 g 4c1F T 4 i
W T7 SR AT B UEME S 5

MR 4 TE AR B0 B s 45 B 2 Bl i, 1E 223k
B rp R REZE A HR AR e o 0. 680, BN BT ) 0. 37
MPa WK 107, 474 % . T % & 262. 583 kg/m’,

e 5 Hede A T2 AS 0 2 i K U8 56 E T S 56 1) 1
S 2 M g, MR L. ot — B 5K IE T
A\B;C, D, Bl Ry fefEil & T 2.

TS5 WIEMXLKEERHER

e L oI T
KE/C FH/e Rw/e Ek/g O RE gy TEE

/MPa /(kg/m3)

38 4.0 30 37 0. 39 88.352 243.650

2.3 M EAE

KR XS 2R AT B LD AN AU & i K IR
HEATINAE 43 B7 7K AR 7 400 1 ) AH 235 44 53 1 454
2.3.1 X A5 B

Kl 2 S R i K Je sk Ak 7= M iy X I 2 AT A3 R
e, & 2 RIE T IEARE SIO, YRR, 1M R A3
FERLAT (3Ca0 « AL, O; » 3CaSO, + 32H, O) (IR HE
g, B AR CaCOHD, ARME . SiO, fi7 5 148
S R T AH R R 425 KR AR A A
K SiO, B4 XRD B 878 & A 856 4 fl Ca
(OH), 1B EZM KA, H F 2774 Tk e
Y5 K B 5 0B N L 5 3 R K T A A2
LAY FER =45 (3Ca0 « Si0,) , iR —45 (2Ca0 -
Si0,) 3R =45 (3Ca0 « AL OOM!, K I8 iy % 45
FIEE b o8 2 7T BE V5 S i) 0 43 e 1y R AR

3Ca0 « SiO, +H,0—>Ca0 « SiO, « yH, O (#t
) +Ca(OH), 5

2Ca0 « SiO, +H,0—~CaO « SiO, « yH, O (¥
) +Ca(OH), 5

3Ca0 « ALO; + 6H,0— 3Ca0 « ALO, -«
6 H, O OKALER RS . AFRE) 5

3Ca0 « Al, O, +3CaS0O, + 2H,0+26H,0—
3Ca0 » AL, O, » 3CaSO, * 32H, O A7 , = Fi %
KALERTRES) .

XRD 25 R W 1% & oK U il ik R o £ 2
FH SO, LA .Ca(OHD, 4.

1400
1200 =—SiO

*— 45 L1
1000 | *—Ca(OH),

800
600
4001
200
of 1 1 I L L 1
10 20 30 40 50 60 70

i #1207 ()

B2 XH&IHFHE

2.3.2 HMEIE S

[ 3 Ay B UE 1 52 55 1 75 09 & 16 K U8 i 2140
TP S T K AR W oy - RE T Y A 4 AR 3 AN 2

177 55 58 2
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MR S5 B, 7E 3 400 em ! BRI Y B — AN 3R Y I
WU, 30 T K Y K AR 7 W b B LA BT A B 2
7K LA B KA 724 CaCOHD, B OH - {1 45 3% 3 fir
IR 1 150~1 050 em ' Ab Ry SO,Z 1y fh 45
P=3),650~575 cm ' Ab Ky SO A PR,
454 3 400 em AR HSERAY OH A9 i 4 I h 55 4%
TIE W Wi 068 L B6:3E T XRD 43 #r 45 38 7= 4 vh 45 1L 7
FE L. ZE 1 010 e "1 1 083 em 22 45 Fl W g U6 Fy
Si—O #EM 46 = 2h BT g 1R 190, 5640E T XRD
Sy BT R R & KD R A SIO, X H
FRUOGKERSERTBEROERERY D &A K
) S0, T 5],

70

1 1 1
4000 3000 2000 1000
WAL/ em?

B3 ashkiEn

PRI FE S, 1 450 ~1 410 em ' Ab K
CO;* B — C— O — 1Y X FK M1 45 41 ol 4 1F W i
I ,860 cm ™ 'Abh COL* i —C— O — #1925 ih Ik
SRR Wi BB = R N S A CaCO)y 53X
BT RMIERFIE R Ca(OH), 52541
CO, FHAZ M, X 50 =AD& Y CaCO, » (H B FIE
) CaCO; J2: /b 1 1, H &5 f i 72 3 B, Rt 7
XRD 431 oA 80 5 B i 45 O A S L bR 2T
AN 2, St — B B E T XRD 4 A Y K U8
IKAG T W25, U B AR R T 25 1Y) & LK R R
FLEEA SO, LA Ca(OHD, FlA ik
A CaCO, KL=,

3 #ig

R I IEAZ BT 56 %) 51 R 15 2 R il K U8 1Y

il & T2 AT LA, 15 31 25 PR30 ] b Ve 5 1Y 52
T S TS Sy 5 A D 4 = ) | I 10 = 1 B
H A BsCy D, B KR 38 °C L 44 4.0 g FLK 30
g EEIK 37 g, X A T2 4R T 50 UE 4 S 56, DU
HAEM B XRD FLL AN G IS, 45 R R WY, % & 1K
Pl S BR & A KRB SiO, Fh. 8 & A 8L A .
Ca(OHD), /bR CaCO, K.
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-BEXERNER KR/ B
B3 A8 B il 2 A 1 RE

EOE, Y, %R, EiA7

(BEPIRHE RS R AR TR SHORE A%, Bep P9 71002D

O OE 2 EBEAD A ZZRF, SRR 4 (APS) A 31 & A, 3-8 & K a8k 8t (3-ABSA) A Ak
BAR B AR A EHE T RRAMERE, A& T AR X /BB (PANI/AR) £
A 5Lk, Bt 4 S R GEAL(FT-IR) 3 SM B3 AL (UV-vis) . X 4+ & 47 H AL (XRD) ¢ 50H 3 K i
WM BATRAE, R AN K S 3-ABSA 2R Al i xF BOM RO B/ BE B8R A IR R B AT
WAL AR K, R R Y 3-ABSA ¢9R A 1008 R BRI R AR RAT, 5 4R R R
AL, B R E A 107 A/em® BAKE 107 A/em®, B4k ¥ B A — 0. 70 V 3 e 3|
—0.52 V, & e R FEMey | ZI ATk % 10" ohm » cm®.

KR 3-AARAER; R BRAR; B HEAE

HRESES:TQ630 XHkFRER: A

Synthesis and performance of 3-aminobenzenesulfoni acid

copolymerized oolyaniline with alkyd resin

LI Xiao-rui, ZOU Ming-ming, FEI Gui-qiang, WANG Hai-hua

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

Abstract: Modified polyaniline (PANI) copolymerized with 3-Aminobenzenesulfoni Acid (3-
ABSA) was synthesized via oxidative polymerzation method, using aniline(An) as raw mate-
rial,ammonium persulfate(APS) as initiator,and prepared PANI/Alkyd resin composite e-
mulsion. The structure of PANI were analyzed by FT-IR spectrum, UV-vis spectrum, X-ray
diffraction(XRD). The results showed that aniline and 3-ABSA copolymer successfully. Elec-
trochemical test showed that anti-corrosion was the best when added 10% 3-ABSA., the cor-
rosion current density reduced from 10 %° A/cm® to 10 ' A/cm?®, corrosion potential in-
creased from —0.7 V to —0.52 V,and the polarization resistance reach 10’ ohm * ¢m’ com-
pared with unmodified PANI.

Key words: 3-aminobenzenesulfoni acid; polyaniline; alkyd resin; anti-corrosion

x WrFs B H#I:2017-01-19
HEE2WB :BHE AR FEETH (21544011,51373091) 5 BEVE A #0H )T 8 4508 Z BHIF I3 H (2011JS057)
e B 1 22/NEG (1958 —) o &, T g 9% BHN L 3082 H b B 9 O 1 . D e 4R ok % F Ak 24



. 80 % & B4

rEER

%35 &

0 3l

TR M (PAND JoRL Bt HL 5 159, 3B 24 4L
AR V5 Y e /N B LR AT 5 )12 1 3R
Bz B B R B R P 1 o R DL
A AR 3 A S48 K o B, DL B 4R 4 B IR R
it 1 Lo EObE 25 T R T B AR vk R A R
I JLAF Sk o B Y AMIIF 5T 8 32 20 B OR e A7 e P B
5 A ) 5 52 R I TR R e 1) 5 e . N A
BELO SR X A B TR R TR A 48 2% R0 A SR R e L (i
7 DMSO F1 DMF % 57 A7 8 4f 0 0 ff k. 11
AE AT LR g R i) 2 32 A R A R L X R U R
B AR R R AR R T o RO, 45 R
FEHIUCHE S ) ROR B A K R R oy . B
RIS X B 3R R e /7K P e TR B G B T Tk ek B A 5
/. Alam S8 1 2 e 5 6 R 607 b 4 1
A 8 B O L &t Alkyd/PANT B i Uk
b, H AR R T AE 7S R R/ R A R R
BURRE ST I A R Tl LA A IR
() B B 1k BE S (H 4 HOME AR 2 K 2. Armelin
SV Y T I 2 e RN TG ML R I [ A A S i 4
SRR N TE B A R kL F S R A A TR R
FESE R 1 2 1H Y B — 2 B0 S AL BT, $2 5 T X S
KB B )& 7F FH. Bhanvase 557 il % T CaZn,
(PO, /PANI E &M EL & CaZn, (PO,), & i
B34, JE ok RN 2. 2 FEAKE 0. 15 mm/y.
Bhanvase 2517152 F #1755 Bh & 0T 3R A e/ h
R4S/ BERR AN IR 52 A 1 )2 . Tafel 2k 0, 1 ply
T M 0.89 FREH 0. 03 pA/cm?, BRERES (1 AN
AR5 A TR 2 A 2 B S AR AR T LR A
XV R 7 S e A T R L (H R TSR R 2 R
ANV FEVR R ) 0 WO B 22 i D4R o O R 1Y
A3 RN 6 FE R Tl R R AR Y.

ASCLL 3-ABSA E R PR AR, APS 5| &
FLIEFERE R A LR INA 3-ABSAL il & T — &
51 3-ABSA R PEAY IR R ME , 3-ABSA JE A A i
TR b 5 ) AT R ik, il iR ik 2t 2% 7K P 3 A1 i TR
FERY AT LLHE i R IR B K T M L B E S R
i S VR ) BV e DA R U R ) B L O
B PERE HEAT T % 4%,

i

1 Lo

1.1 R 3l

A RAEH AL E R — T s #h IR (HCD , R
Pz X G AT T BT 5 o B R B L TG OK £ B S TR I L UK
LR (AC) R A AR FRBRAL

1Bk COP-10) , )7 M T A S5 46 A BR2S W) 5 3-% 2
ARIEIR (3-ABSA) . ¥ 1 T % A6 T A R w5 BE R
BB CAR) L BEVE 35 MR A R A |l A 7
Jif CAIBN) | T2 P9 45 R F TiE (MIMLAD | HT R 9 445 TR
TP LR (DM, KR B 2 R A R
Cip

1.2 SBRME

VECTOR-22 U7 728 3 21 AP 154X, 18 [
i 5828 7 s DR5000 KU %8 4h nf 0L 23 o6 6 B 3T, 36
M 75 2 1 3 D/max2200PC % X 5t 26 77 5H4%, H
AR H] 5 S4800 BUIg & ST F W BE . H
A H L A PARSTATMC AL 2% T /RS, 6 H
Bi] 5 5 5 23 ).

1.3 3-RARBBRAHER RO H &

P 1 SRy 3% IR I 0 e R O e 1y il s L
—E ) 3-ABSA Il 3.8 g OP-10 &% 100
mL 1 mol/L HCI i) = FUBIHR . AR — 2 &1
A 6.8 g APS T 100 mL 1 mol/L iy HCI
H L TE VKU S5 1T K v R 2 8 I B AR i =
FUBEI I ] 2 1 b {8 8 AN 0 MRTE DK IS 1 45 1
THERE A b, CRAIE R A RN T 43, AT AR B AR gk 1Y
YRR, Z 5 5B F K R TE K 2 B s W a5
T DE VR 2= Rk B S TE 50 C B MER HE T 15 2] 2
SO AR, 2 1 -F I IEBR 5 AW

i
HO.S NH, O
O-C~03-0
loRSletNet
H
NH, !

B 1 3-RAXRBBKEREERGHE
®1 FEEXEBREXBRENAE

FE AR5 3-ABSA/% An/g 3-ABSA/g
PANI-0 0 5.58 0
PANI-1 1 5.53 0.10
PANI-2 5 5. 30 0.52
PANI-3 10 5.03 1.04
PANI-4 15 4.57 1.56
PANI-5 20 4.47 2.08

1.4 BOM BB AT RS 69 6 &

BFREUAY 0. 75 ¢ AIBN,19.5 g AR 130 g
IPA BIA = H B, JF BAEE IR 75 °C A 7KV 5
ik, 48 1.2 ¢ AIBN.19.5 ¢ MMA #l 2 ¢ DM
HARB A G b A T B R R B = 0
I NI E] N 2 b, 22 )5 fEE I 75 °C N W R
FER S T RN 6 h, TR N 1. 38 ¢ AC.
FEREFES 1Y 5% B 2R K 21 m A 106 g 75 1R
KA A, T AR B0 FL 0z B O Y K M R
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”0% oufol Foufye 8 o

H,C~C-OH

B 2 BOM BB ARG 6 A &

1.5 3-RAFBBRHEE K/ BRI SIL
R B ) &

FREL 50 g BERR AR iR (I & 4o 30%6) , 4 H i
0.5 0 FR U SR A8 e, o 0. 075 g 43 il Bk X
0.075 gAN[A &t (Y Bk SRR B, IF 455 0~5, 7
SR 10 g N-F ik i 4 B , 98 J5 76 48 75 44
M REHLIEAT 20 80 FREL 50 g B R AN B L oFF il 4% 4 1Y
IO SR A i A TR ) A T TR A S R P o A e A
FEN IR, RO AT 45 2 34 57 00 oot 3R R e / BE R
g5 & FL.

1.6 ARBEE H) &

FREC— 2 £ 1) PANI/AR B & L& 8 B A
[F] — 05 4 DO 9 20 Bl L, I B BT L = U T4 10
d ARG HE T 50 CHYEZ T4 T4 24 h, B
28] T WARA-PANT JiE B, 88 J5 F HLHCH il A %
BAeh & .

1.7 RENHHE

P 120 mm X 50 mm X 1 mm B2 &R A1E
AR AR, FH A0 408 D03 T T B L SR S & B
FRF T, 5 A 5 B R 2 A0 B U B A AL B sk Y 5
FEMr I, &R 1 h 3 — R 2R =R, Z 5 R IR
JER 50 C Yy THEAH T4 48 h,ff H.

2 #FRE5ITiE

2.1 3-ABSA 2 M B R ety £ H Fo T R o AT
2.1.1  ZLAME R B

PANI-0 fil PANI-3 )41 4h i B an & 3 B s,
M 3 ATLLE 1,1 561 cm "FI 1 472 em 4R
BRI AR IR C=C MR s el ; 1 289 em !
AbJE 5 7 I M E W AR C— NG i 4 R Bh 1
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Study on the optimization of high alumina glass thinning

LI Yun-tao, NIU Jun-li, XU Shu-qiang, LLIU Cun-hai

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

Abstract: On the basis of chemical etching technology, the optimization of the thinning of
high alumina glass was studied. Under the protection of the photoresist and sealant, the fol-
lowing results were obtained under pH = 2, temperature 55 ‘C and the etching time of 45
min. The as-obtained samples were characterized by Field-Emission Scanning Electron Micro-
scope (FE-SEM) , Energy Dispersive X-ray Detector (EDX). And a series of conditional ex-
periments were done. Under the optimal conditions, the results showed that the reduction
rate of the glass substrate was obviously increased, the surface roughness was effectively re-
duced,and the precipitation of the white precipitates was decreased. It provides a feasibility
plan for flat glass,display panels and other industries manufacturing.

Key words: high alumina glass; glass thinning; thinning fluid; quality analysis
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Synthesis, application and adsorption property of a dispersing
agent based on rosin for coal water mixture

LI Jun-guo', LIU Xiao-huan', ZHU Jun-feng',
REN Zhao-hua*, ZHANG Guang-hua'

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. College of Chemistry and Environmental Engineering, Yangtze University, Jingzhou
434023, China)

Abstract: A rosin derivant dispersant, maleopimaric acid taurine amide (MTA) was prepared
with rosin,maleic anhydride and taurine as raw materials,and employed as the dispersing a-
gent of the coal water mixture (CWM) fabricated from Shenfu coal. The CWM application
property examination shows that the MTA has better capacity in diminishing CWM viscosity
and making the slurry steady than the naphthalene sulfonate formaldehyde condensate dis-
persant (NSF,a commercial dispersant). The physicochemical performance detection of the
two dispersants reveals that the adsorption behaviors of the both dispersants on coal surface
obey the Langmuir mode. The adsorption quantity of the MTA at coal-water interface is
higher than that of NSF,and the synthetic dispersant has stronger wetting and charging ca-

pability of coal surface than NSF. It suggests that the superior application performances of
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MTA could be related to its adsorption mode of standing upright on coal.

Key words: coal water mixture; dispersing agent; rosin derivant; adsorption
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Synthesis, characterization and optical
properties of InP microscopes

LIU Shu-ling, HAN Xiao-li, TONG Jian-bo, ZHU Hong-jiao

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

na)

Abstract: In this article,InP microscopes were prepared at 180 ‘C for 16 hours through a sol-
vothermal method,InCl; « 4H, O was used as the main raw material,deionized water and DE-
TA as the solvent. The as-obtained samples were characterized by X ray powder diffraction
(XRD) and X-ray photoelectron spectroscopy (XPS), Field-Emission Scanning Electron Mi-
croscope(FE-SEM) , transmission electron microscopy(TEM). And a series of conditional ex-
periments were done. Finally, the photoluminescence(PL) spectrum and photo-catalytic per-
formance of InP microscopes were analysized.
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Synthesis, crystal structures and properties of Cd-coordination
polymers based on 3-(3-carboxy-phenoxy) phthalic acid

ZHANG Ya-nan, ZHANG Peng, YIN Hai-ju, CHENG Jing

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

Abstract:In order to get with fluorescence property of coordination polymer. A coordination
polymer based on a new tricarboxylate ligand 3-(3-carboxy-phenoxy) phthalic acid (H;cppa)
and cadmium(ID) , namely [ Cd(Hcppa) (H,O), (CH;OH) ], , has been successfully synthe-
sized via solvothermal reactions under the condition of 145 °C. The coordination polymer
forms a three dimensional (3D) supramolecular structure linked by intermolecular hydrogen
bonds based on 1D chains. Additionally,the compounds had the good thermal stability prop-
erty and the strong fluorescence,and characterized by X-ray single crystal diffraction, FTIR,
PXRD, TGA and fluorescence.

Key words: 3-(3-carboxy-phenoxy) phthalic acid; coordination polymer; fluorescenc
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TCR A HAL R, 3R 2 A F]D s Rigaku RU200X-
SR RAT G CHAS B2 8 /).
1.2 #Hea4#[Cd(Heppa) (H,0), (CH;OH) ], #
B R

FHA 8 R FRBU H eppa (0. 05 mmol, 0. 015 3

g)Fl Cd(NO;), « 4H,O (0. 05 mmol,0. 015 4 g
) B VE T 25 mL B/NEM LA 6 mL KA
3 mL 3 NaOH (0. 5 mmoD) ¥ 4% pH #
BT MARETE TS AW, 258
YRR R RS B 25 mL (9B VU IR 2 0 R
ZWNLLL10 C /h B3RP THR 2 145 °C L fHIR
72 h JEHUFRFERBER (10 C/hHB R EEER.
B T 235 3R J5 A5 BN PR GE B i k. 2 Tk CdCy,
Hi; O, R (%) B IHE : C: 39. 945 H.
3.33. JLEA{H :C:39. 965 H.:3.37.

LIANEIE MR 2 fF s, 2 KBr JE A I 4521
S TE B, 4 B 3 143 em ', 1 667 em !,
1523 cm 1,1 458 cm 1.3 143 em Ak Al I Wi Sy
BB O— H 4 4= 2l W i e, 6 I A 5 L i 1
AL R G W 25 il A R4 G T BT SR
1667 cm AL IE ]y C = O 1141 45 4z 3l W
W, H R R LB B S L A C = O W g [ I I
BT iR 51 523 cm ' Ab B IR IO Sy 5 T B BR
PRI 51 458 em ™ AR RISy O—H 825 i
I sh W NS0 TR I 38 e 6 2T AR 3 ECHE B 4 B Rl
WA R EHE ArCOO—, —C=0, —COOH
' H BEHA].

3143
1667 1458
1523
L 1 L

1 1 1 | 1 | 1 | | 1 |
4000 3500 3000 2500 2000 1500 1000 500

W/ em”
A2 BmAemwmisikiER

1.3 BAMH &KL

R TR AR T GO T BEAT LSS Bk
— AN EE TR, RN, TSI AR R Pk
FRTC 5 00 ot VAR R A U A L P 1 AR A A A A0 T
¥ » % %% 7F Bruker Smart-APEX || CCD X-Ray
A A b 28 A 25 B (0 88 B (0 44K Y Mo-Ka B 28
(A=0.071 073 nm) , KL o BYFA4 07 AT BL 590
SR WO R AT 5 s B L 485 WA TE R LP AR IE 2
J5 R B R BEAT R b, S AR A5 rh, 2R AR
AR AR AN ) S 1 U TR L AT AR R B 4% ) [
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BRI AT 3-(3-RI-FAITHOH K —HIRE CAAD BB R AW A 0l 850 J P

+ 103 -

PR B N 745 g a4 0 B fe /s IR IR T RE 1B L 4
WitE 2 SHELXL-97 B M58 . &9 8 &
R AN 2% 1 TR, A B B A 2 il dn 3 2

2 3 Fr, & 4 NS Y B aiR.

x1 EAVHREFHESR

[Cd(Heppa) (H,0) > (CH; OH, A 2R
[l 5-v CdCisHi 019
Iy F i 480. 70
RES Monoclinic
75 (6] 7 P2,/c
a /A 6.361 4(3)
b/A 30. 456 7(12)
c /A 10. 566 2(4)
a/(*) 90. 00
B/ 121.873(2)
/() 90. 00
v/ A 1738.50(13)
Z 1
Deied/ (g = em™3) 1.837
#/ mm~! 1. 311
F/000 960. 0
T/K 293(2)
T G Rl 4R 22 593/3 065
Goof 1.072
R [1>26(D] R1=0.030 8
wR>=0.076 0
R (all data) R1=0.032 6
wRy=0.077 4

Ry =2 ||Fol—|Fecl| |/ |Fol
wRy =[ 2 w(Fo?— Fe2)?/ Zw(Fo?)2]V/?

x2 EAYHNEZRRHESR

T KA/ A

Cd(D-0OC8)
Cd(D-O) #1
Cd(1)-O(D)
Cd(D-0O9)
Cd(D-0OC6)
Cd(1)-0(10)

.256(2)
. 258(2)
. 344(2)
.404(2)
L 447(2)
2.236(3)

[SCREN N I N

x3 EAVHEZRAHESR

R A B/ (O

0(10)-Cd(1)-0O(8)
OC10)-Cd(D-0(4) #1
O(8)-Cd(D-0) ¥ 1
O10)-Cd(1H-O(7)
O(8)-Cd(1)-O(D)
O £ 1-Cd(D-0(7)
010)-Cd(1-O(9)
0O(8)-Cd(1)-0(9)
O) £1-Cd(1-09)
O(7)-Cd(D-0(9)
010)-Cd(1)-OC6)
O(8)-Cd(1)-0O(6)
O(4) #1-Cd(1-06)
O(7)-Cd(1D-0(6)
0(9-Cd(1)-0(6)

89.61(11D)
119.69(11)
109.15(11)
144.66(10)
94.02(9)
92.18(8)
88.16(8)
169.05(9)
81.20(8)
81.72(8)
91. 35(10)
83.73(9)
145.55(8)
54.32(7)
85.61(8)

MR #1 2 —1,—y—1/2,2—1/2 s #2 2+1,—y—1/2,

z+1/2.

x4 ESYHEER
D-H A d(D-HD d(H-+A) d(D++A) <(DHA)
O(2)-H( 06 1 0.82  1.82 2.6316 173

O(8)-H(8A)--O(9) £2 0. 85 1.96  2.766 9 158
O(8)-H(8B) - O(T) #2 0. 85 2.21 2.7733 123
O(P-HOA)---O(1) #3 0. 88 1.86  2.717 2 163
O(9)-HOB)---O(5) £ 4 0. 88 1.89  2.7557 166
O(10)-H(10)---O(4) #5 0. 85 1.93  2.772 5 177

SRR 41 1—2,—y,2—2; 2 —1+zx,y,2; 53 1—x,
1/2+y,3/2—=2;#4 2,1/2—y,—1/2+=2; #52,1/2—y,1/2+=.

2 #FREiTiE

2.1 BRSO amIREN

I X-GF AR A S A B R A —
YRG5 R L PR ALE 2R L P2, /e 2SR BE. t B 3 (T
o PR 5% AT AR 0 B 25 5O B Heppa® ™
HO i A — 4 Cd*T Rl— > Heppa®™ B, M
S FRECALK, — A EESr . CdAD 5 £ A~
FHCAL, A O JEF kI8 T B A K 53+ (08,
09— O J& KW T B B4+ oy 72 3t A
(O10) . FA M PUA O JEFRIEF AR I (O4,
05.06.,07) , H3X P4~ R R 43 31 5K 5 T 95 A e 4.
FEABAR T BB RIR S CAdID 8 i Wik 2 A 1
75 RIEATECAL. CAO,; 5B H — A HLih i /A 1 1A+
WA CAID BT A HE B K 6. 006 () A. Cd-O
ST SR TR 2. 236(3) ~2. 447 (D) A,

C16

kT4
010

05 & cd1 .09

!&-‘? 506

§5\ i;/ \;‘\J/*"

gﬂ
04

B3 BbheiiiRi B

wmE 4 e, A AR E) Cd (D 38 i [F] — Fid
A 1WA FR2 TR L A b i YA SR P (04,05, 06,
O7) M TE Wi — HE 8 IR S5 44 38 2o 43 - 1] 55 A0 B.AF
3 —— 208 — Y 45 1 3% 42 i — 2 0 = 4 2
Fa KL 5 FEL 6 BT O 35 0 A 8.

3 X T G W AR 8 T AL i — 2P R R A )
A S5 F . X HTFNE SR AT A0 A AT AL K 4 R
B CAADAPER T 50 B A HLBC AR 1% #2 26, n
7Ca) TR S B W Sk — 2 il T G BEOIR 45 4. 7R



« 104 - RaPERLE SR 5 35 %

7o) g T ) s AR O SR I b il T e Y
— YR BRI A R EE AL WY ¢ Bl 1) iE
i 75 ATl U A A Y SRR A R 3 e R A )
AREEH AR NG5 (4,6) , WE 7 (o) FTR.

() —ZEHINE (b)) 4N (o =4 A
B7 RAHeIEIHE

B4 Behe—faERE

a ----a i P i
b -1 41l [ %

T T—

10 20 30 40 50
2-Theta/(°)

B8 X-H&H KT HE ATk
73 CHEA Y B 6. 76 %0 By J5 1 451 %, 33 X B T+ 25
P e B 4> F-. B 73 °C F) 298 °C 4 4 i B
7. 61 %6 A Jo R O EE L XK R T A5 R R A R TS 67 UK
Oy F. AR R ALK AT A A F L B AR A AL
AT R 2 50 T R IR TR
POl A W o R E AR, A RT R N
CdO, LI H K 26. 94 % 5B (E 26. 71 % K 4F W)

I\
.

Ho6 Bohi)=mMREMA 100

2.2 EAME XA E B KA A (XRD)

Sy T RIS 1 T 03 5 4 0 R 8 7
T BRI 5 46 76 3 IR T % 04 0 9 8 A R
HET T X-BFLH A AT 5540 B (PXRD) . 410 4 4 B
9 PXRD P18 55 38 o 26 G BEAD 75 51 9 PXRD [
B EAT X LA » 13 95 9 W i SR A 4 L
Pl 8 77 3 156 U B I B 02— R "
R 1 4 AR R T L IR SR M R A . . .

0 200 400 600 800

2.3 EeAdh e AL T M5 AT Temperature/°C

S £ B0 B 5 A 4 5 AT AR (TGA) 48 B9 b MiEw A
7 B0 54 10 48 T g 26 0 P 9 9T %+ M 9 5

80+

60 |

Weight/ %

40+
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gL AT T 3-(3-RE-FERFHE _H RS CAAD BTN R AW 1A A 45 1 Kt + 105 -

2.4 BAMN RIS

of V4 JE WA R AW RO EEARE T BA
WIPE 1 SR B 22 ST R R AR, JLTRC A4 3 5 R W Wi 25 4b
WH RSO 5 8A B FABKN CAADE
BB A2 A F A L BB 2 & A= A8 Ak 38 T B AR D5 2R
HE Z2 1 P o DA T 38 588 4 J - ML TC A 2R 5 0 118 7
JeMERE. XTECE Y LA KA ILBCAR H, cppa 1Y [ 4 HE
i HEAT T TR A DGR I A5 R an & 10 R,
TEW R B R 330 mm B, Ft A 4 R A4 1 o R
I K& S U653 B AE 368 nm 432 nm, LA A X T HC
TR T W B I H sk, PR K B R & 9 &I
45T i far A4 J@ B B ) B A&, 5 8 T MLCT

- &

Intensity/ (a.u.)

350 400 450 500 550 600
Wavelength/ nm

B 10 BubMh ikt kil

PL=0RIR 3-(3- R FO MAE W R 5
W4 I8 BT CAUD FE K AR 5 T A Hi
SEREL A 4 [ Cd (Heppa) (H,0), (CH;OHD . 45
¥ 53 A1 B L 43 RDAH B A )-S5 3D I 48 4R
S5 R 1A R RO A 0 RS A AR L
TGA FHeext HA = 4 45 4 0 B o2 & Py ot 171
JoT FRAE , FC B A 14 PR M AR RN 2O M gL T
I E A 0 R S 5 6 b R, FE 5O HR £ A W 2
SRR RS T I ER A B U AE 4 1 A AL

S % Uk
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W B ARBBEAAZ TR PROF AR RK S RAL, EBBELEF THET
HEARSALA BARETAREAGME S F T A @ F A (Gemini-AH). #] A £ 4) (FI-
IR) .48 (' H NMR) fo 7L & 9 #7 ik (EA) 3 7 4 89 5 Mt 47 R A @ i R @ 7R 1 ik A= 5 SRk
HE(UVIMZT Zhegmietst, MR E R =M R @ERAA 24.8 mN + m ', 16 RIL
KK E (cme) A 1.0X10 °* mol » L', B UV-Vis MiX 2 R &A% Gemini-AH Bk BA 2 E4
¥ &,z m . MK Gemini-AH KB 69 55 E 47 4.

KA. MEFRFA@ERA; R REE(cme) ; WEKE; FE
FEDES:TQ423.12 MEkERERD: A

Synthesis and properties of containing amide

cationic gemini surfactant

WANG Chen', XIE Ning', QIU Lie-wei', WANG Tao’

(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Petroleum Engineering Technology Re-
search Institute of Shengli Oilfield, SINOPEC, Dongying 257000, China)

Abstract ; Cationic gemini surfactant which contained amide group in main-chain and hydroxyl
in linking group (abbreviated as Gemini-AH) , was prepared from erucic acid amide propy-
ldimethylamine (Erucic acid PKO) and epichlorohydrin under the condition of alkaline catal-
ysis. Its structure was characterized by Flourier transformation infrared spectroscopy (FI-
IR) . proton nuclear magnetic resonance spectroscopy ('H NMR) and elemental analysis
method (EA). The physico-chemical properties of the Gemini-AH were revealed that the
surface tension and the critical micelle concentration (cmc) was 24. 8 mN « m ' and 1. 0 X
107° mol « L' respectively, via surface tension measurement and ultraviolet spectroscopy
(UV). At the same time, the remarkable hyperchromic effect of Gemini-AH solution was de-
picted through UV. In addition,the hydro-gel viscosity of Gemini-AH was also measured.

Key words: cationic gemini surfactant; critical micelle concentration (cmc); hyperchromic

effect; viscosity
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% 3 TSR T B B T LT R I R A R A R - 107 -
. PBEIGIE I UE = P Y eme (8, ZOER S MK N

XL 2R T3 M 700 3 b B 2 i A AL e 3 L
PN (Bl =) R 3R T 1 ) i 4 ke ok s il T
A 48 2 TS MR BT S Sk R W) L A R ) BT S 1 R
8 3 1 0 v 3 B0 A A P B I A i B A
TR B | R A B KA WA R IR AR AT
SR AR SRR B SR AL E LS R A
A 0y i fik 780 2% TG P R A2 )R8 g DG T, B TR
S T I PRI AR Ay T R i 0 T 9 P R 1Y) SR U
SCHR AR E LA Tk i S5k 1A Ay B¢ 42 i AT 14 BH 8 2 46
UL 2 11 06 M 700 2R B R A 1 A W I A e R T
TR RO T B A 51N B K A g
DAY 5 oA MO 02 35 AT A Sy A 356 AT ) T e i o
3 ok 43 1) S S A A B AR R 3 i 3 T 3 M 7 R] Y
PR RE Ty 3R 6 MR 2y R HEA R
R B4 1l L1 3R B (eme) P90 3k A A eme 19
X~ 2 TR 1 AR SRy — ol v 2080 {1 A 194 0K 3 5] ]
IO FHAE = R i v T B A I A A A R 3 L B K
B T Jre S 1 3K 28 P 8 7 Gemnini 28 [T 6 P 7],
BB SRS A BT R S R
TS0 b AR SCHE B fiE AL L TV TSR L LR AR
SR e R T T Tk e D 3 — TR R O JRURE A K 4
VAT A 5 5 B 7K 5 T e 5t 1) PR 8 R~ 2 1T 7%
P71 Gemini-AH, FIH 5K S8 UV A 3R B13%
P RA AR cme {8, I T HK BE R 0 Fh
FEAT A

1 TEEH

1.1 &EABEMNSE

(1) F B0  FR A N 0 Fr 2, R R
25 BRAL 27 3R A R T A 2 T 5 o I Mok R P R
AU (PRI IR PKO) Jy S5 5% % FH il 0 2l A 78 1E
PN R S 3 0 b B =K A R E TR
T L 25 BEAR TP T 75 B0 A TR R K

(2) FZALE LM EIE R S E Bruker 23 A
VECTOR-22 R B 28 6 21 41 ' 18 S0 &, 17 Ak
B R ik AR 3 R 5d o 78 E Bruker 24
ADVANCEII 400 MHz # #f 3 4% ¥ 3% 1 &
CDCly ), TMS Sy AR ; TCE % & 43 B i o 78
[ Elementar 2% 7] A AL & 43 M 48 Wik cme (A
53l FH H A&~ HORIBA FluoroMax-4P #¢ Yt i %

335 nm, P K I 350~450 nm, $9 4 8] 7 A8z 4%
FEES YIS0 1 nm, DLEE A 9O ET  h 6o ik
A E Malvern 23 f) Zetasizer NANO-ZS90 44
KRB 2 1T LS 40 BT ASCIAE 5 8 41 635 1 96 1 22
FEAL Caryl100 2840-1] UL 23 G i A3 I o e o 2R 4
Xt Amax 1 A 200, FEEE cme.
1.2 &M%k

Gemini-AH 195 W HLHEL 40 & 1 B 7. ¥ 97 IR
PKO(33.8g,0. 08 moD) & T = H B . 76 ALK
PibE T FEZE 70 C B E AN EE (3. 88 g,0. 042
mol) 5 & EALH (0. 15 @) MRS Wi AR Bk %
90 “CF I hi 8 h, 154 248 67 I #F 25 THRAR T
i 24 h, FHIE A BE-TA B £ BE B 45 4 3 IR FHR @
Fr AR e i Bl A Gemini-AH.

i
/ C
a ‘““K\”ﬁ/ SGH: g0
_TO, 7
i i
C . c
CHy \H/\/;\Nl‘\ NZ\\/\H/ ScH,
Cl"'ﬁ‘/“b
} l
i i
c '
i \IP\%’\/;\N NZ\\/\%\%/ SCH,

O

B 1 Gemini #4 R ALE
2 #ER53Tig

2.1 Ln SR K AT

Gemini-AH BYZLAM W BOGIE WK 2 B .
2 AT, JF R PKO 3 3 316 em ™' Fl 1 639
em” 4R — NH 45 4k s i g fn C= O i 4
I Bl W A g B e T 0, 389 A B e 1) R A1 TR i
W51 542 cm™ ' — NH T P25 4 2l W i i i 5 U
(BERE TT I 52 921 Fl 2 854 cm '3l & — CH, I
—CH, 4R 3%, 1 463 cm ' J& — CH, 25 i 4§
B, 713 em & (CH,), WY REAE W IR . 5 JF 1R
PKO ZL4h i 8 %t Gemini-AH 7E 3 486~3 183
em ' H LB HE B WL I L X 2 — OH Fil— NH it
A R B W . B A5 RS — OHLL IR & A
S5 BE 1 B8 AR R B 1 IR AL I I e ARG DB B A
51 099 cm ™R AEE C— O i 45 4 ) W e 06 5 948
em” R FEER (C— N B RRIE T . 21 4 EE =
B T & B A I I i Gemini € [ 36 14 7).
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%35 &

O
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L 1™

4000 3500 3000 2500 2000 1500 1000 500

&/cm®
B2 Bk biE R

2.2 B MEEEIRE S

Gemini-AH By 4R 1% & 3 fros. i &l 3
(a) [ %1, IF R PKO (1 &5 19 4k 2 7 & 05 )& 4n
T:6.96(s, 1H, H23),5. 36 (t,2H, H9,10), 3. 35
(dd,2H., H24),2. 40 (t,2H, H26),2. 25 (s, 6H,
H28,29),2. 16 (m,2H, H21),2. 03(dd.4H, HS,
11),1.65(ddd,2H,H25),1. 27(s, (CH2)n) , 0. 89
(t,3H.HD).

i X TR PKO BYA% R4 1% KL, B &l 3(b) Al
1, Gemini-AH [ &5 F 1Y 1L 24 07 & 50 8 W F
4.33(s,1H, H31),3. 67~ 3. 73(ddd ,4H, H30,
33),2.71(d,1H,H32).

a:Erucic acid PKO

o [ 7
11

17 12 1312 o
Y Rk
u

26 AN
297«;{5—23
28

L | MHX’

8 6 4 2 0
() IF R PKO 18 1 3 P 1 &

1

b:Gemini-AH H, 52 £
15 13 11104 S i
24 Q2112 T4 120

28 NN/ T8 16 7 et

29)\12725 H 22

¥ a
52HO 33 N.

\IJ\/‘H S

MML

8 6 1 2 0
(b)Gemini-AH #9474 2L 4R 35 &
B 3 MEEEkEE

2.3 AWML ETIEIH

Gemini-AH WA HLIC K 43 M7 15 43 M7 45 F an 3k
1. 3 1 Al 8. Gemini-AH 1 C.H.N 4 &
W& T HLIS A, O JEORHIT iR PKO 7] BE 2> i3 5%

B OBE S I =R H = RO AT B 1 A X R
WE R 22 (RSD) #4/NF 1. 10 %, 458 45 5 26 1A B 2
A B Gemini 32 1 15 5.
F*1 HHTESTENE Gemini-AH
# C.HON B E

C H 0 N
HLSAE/ % 75. 83 12. 64 6.21 5.32
SEMAE /% 75.91220.037 12,68+0.015 6,040,007 5.37240.005

RSD/ % 1.09 0.63 0.39 0.37

2.4 KRk ik

fifi FH 2 1 5K 7 2500 28 Gemini-AH % 2 1fi 7k /1
Al eme {H, 45 R & 4 Fros. & 4 AL B &
Gemini-AH FIFFER PKO ¥k By 36k, 1m0 5k F1 %%
W G AE RN S W BEAR T eme A . 2 18I M 43
T A T R B 2 T T T R A A K TR R TR AR
SE [ B HE S, 1 W% T Tk ) TR R B & I
ROWRIERT eme . 28 016 M 50 20 7 26 K3 Wb
TE B JiE o, 9T LA R T 5K AR R AR B/ 4 1T
AT R PKO M ERTESKE J1°8 30. 1 mN « m™', 1
Gemini-AH PR M 5K JJFEM % 24.8 mN » m ™',
I SARTE 32 i

LA Gemini-AH fI3FE8 PKO B cme
830 1.0X 10 ° mol « L™ "1 8. 0X 10 ° mol
« L', XM Gemini-AH J¥ BB R BE 71 58, Gemi-
ni- AH 75 M M I 25 3k A 6 5L 38 Ao SRR ol e i
TR F BB H A E W Wb, I Gemini-AH
HABAKAR cme {H.

50 =T
s, _sop
= a5t
—’g 40 - Z a0y
: S35t Ertcic acid PKO
Z 35 L rucic aci
g 30 A St
> 25
>~ 30 | 4 6 8 10 12 14 16 18 20 2
. ¢X10°/ (mol L")
Gemini-AH
25 F “0-0-9-0-0-0-0-0_¢-0-0-0 -0 *®
20

(I) é AIL é é TIO 12
cX10°/ (mol L")

B4 RBRASKREHNXZA
2.5 BN BOK R o AT

Gemini-AH 75 28 HMIR W 5 P (o B ) 7T 42
VE R 5 AR S AR I Joe R MR IS K (X ) 5 R B2 1Y
F B, P A B Gemini-AH B9 eme {H. 1R &
Gemini-AH 1Y A, FTROGRE (A 5 EER E R
i E Gemini-AH B cme {H, 45 RANKE 5 Frs.

H P 5 ] 1, Gemini-AH He R AS W38 i1, A,
A BB R K B R F A ome B, IR R 4



503

TR B N R T XTI M AR A R P R « 109 -

T CERAR R T, 58 AP WIS FE AT SR 4 . Gemini-
AH VW Ao F1 A ¥I3E 0. Gemini-AH ¥ JE 78
1.0X10 7 mol « L " 4b, A, 1 A &4 RAE, AL
HH: eme fA.

240
o—O0
00 o7 -
00—° 1230
o
/
1k 4-°
/ 4220
g £
~
< / 4210 /E
O »
0.1k -
./
S o 4200
il P —0— A
s —m— )\
./ 3190
0.0 1 L 1 1
1E-5 1E-4 1E-3 0.01
¢/ (mol L")

B 5 Gemini-AH #95K FE A A, 42 A 897
WelEH 5X10 ° mol « L " A 1X10 * mol -
L'/ Gemini-AH FIJF 2 PKO /K% W 1) 48 h-11
W WA TR A S T G 1 6 B R #E 190~ 210 nm 4b
Tl W U, TR SR R, SR R BRI n> 0" BRAE I
XUEE o— 7" BRI W A

2.5

20k @,
152 &
i .,
< 10F .,
..
0.5k °
oo
0.0 | .| . bl L T Y YYYYYYYYYYIY J
190 194 196 200 210 220 230
20p A/nm

1.5

« 1.0

0.5

@ c(Erucic amide PKO)=5E-5mol-L"
@ e(Brucic amide PKO)=1E-4mol-L’

0.0 '
190 192 194 200 210 220 230
A/nm

B 6 5ROk K

i & 6 A %1, Gemini- AH FIJF R PKO bifi v i
B RS RN, B Gemini-AH FIJF R PKO
9 A FA 127 I V€ B 38 0 7T 3 K. 24 Gemini-AH
FIFIR PKO 78K 5 4208 B aRobk sl B iR e s i
0 N Sl NG T ) i R S < 271 I e 1 N S T N
T, B R e 7 R B A R LT B G, LB
B3 K (ANl 7 TR sn—>o" il n— " BRIT g o FE
1% Wi e 21 F

H & 7 AT AR A K R, Gemini-AH B3 (&
BV HIF IR PKO 2. Gemini-AH B 13k £ i
IR 235 Ik AT 3 422 , R AU P A7 R 0 5 400 6 4% B /K B ()
PE S, {2 E 3R 1H I M ) oy T B A HES L IR R R
B, 18 sk

H7 Kn"EmEKRETEZHEELH

2.6  Gemini-AH 7K % g %5 | X,

Gemini-AH HABALH cme {E, 7EK B WK
Ty U BUBE IR, e o 3R B T 1 5 () IR AR 45 44, DA T 34
SR VA VR B FUALAR PR g I I Gemini-AH FIE R
— I R R A A e b

K EE TA 27 AR2000ex i 281X, 7E 60
C.170 s "W BT 2 N, M 5 Gemini-AH 7E A
[F) Jo o e B T R LAk . K 25 R & 8 s,
& 8 Al 40, ¥ JE K, Gemini-AH FIFFH2 PKO /K
58 J0C 1) 268 5S4 1 R e B G O, R T T MR R A R
ERTE 10 1 R B 3 K AR 25 4 i B R R R
JFE P R R R

—e— JT#PKO

200
0

s 150
[T
E

=100

50

oF

0 1 2 3 4 5 6

wt/ %
B8 REEAMEE N YA

A& 8 AT AR BE R Gemini-AH 7K % i
B % KT IR PKO KEERE. Gemini-AH H Bk 4%
FE A {8 R 4% i 7K i ) B 4 A2 fofF 2 1T 9% 12 )
Gy F R HES 3 IR G5 4 B R B R R
Gemini-AH B EE R T 2.5 % , Hok eI 1Y 55 K
T 70 mPa « s, W 2 0E T R R Y R EE D7 T Y

(D@3 FILIR.'H NMR 17T £ 20 B7 8 % 7~
WSS AT S8 . R PT & B Gemini-AH 5 3
waH— 3.

(2)Fm ik S 3K Gemini-AF 1 eme {H R
1.0X10 ° mol « L ', FS Al UV MK 25 RIESE T



. 110 -« RaPERLE SR 5 35 %

Gemini-AH ) ecme fH. UV M3 45 £ Gemini-
AH W EA W 5208 800

(3)Gemini-AH W& KT 2. 5%, HK BE e &
JERT 70 mPa + s, il /2 1 1 2L 12K

S % Uk

[1] Santosh Kumar Verma,Kallol K Ghosh. Micellar and sur-
face properties of some monomeric surfactants and a gem-
ini cationic surfactant[J]. Journal of Surfactants and De-
tergents,2011,14(3) :347-352.

[2] K Eudzik, H Piekarski, K Kubalczyk, et al. Micellization
properties of cationic gemini surfactants in aqueous solu-
tion[ J]. Thermochimica Acta,2013,558(558) :29-35.

[3] AR, T i, FBIBEFE 5. B b ) Gemini 2% 187 15 M )
JK A R 2 T N IR SR T R LD ). A A R G aom
T1),2011,27(4).617-621.

[4] Sahar Noori, Andleeb Zehra Naqvi, Wajid Husain Ansari.
et al. Synthesis and investigation of surface active proper-
ties of counterion coupled gemini surfactants[ J]. Journal
of Surfactants and Detergents,2014,17(3) :409-417.

[5] Ding Zhaoyun, Hao Aiyou. Synthesis and surface proper-
ties of novel cationic gemini surfactants[]J]. Journal of
Dispersion Science and Technology,2010,31(3) :338-342.

[6] Martin Pisarcik, Maja Polakovicova, Matas Pupak, et al.
Biodegradable gemini surfactants correlation of area per
surfactant molecule with surfactant structure[ J]. Journal
of Colloid and Interface Science,2009,329(1):153-159.

[7] Bogumil Brycki, Malgoyzata Waligorska. Adrianna Szulc.
The biodegradation of monomeric and dimeric alkylammo-
nium surfactants [ J ]. Journal of Hazardous Materials,
2014,280:97-81.

(87 /I o e 75, A 8 ot e X 3 T 0 4 390 1) 4
SREMEDEFEL) ] AL 3 5 5 2 T A, 2008, 6 (4)
46-48.

[9] Liyan Wang, Honglei Qin, Limin Ding, et al. Preparation
of a novel class of cationic gemini imidazolium surfactants

containing amide groups as the spacer: Their surface prop-

erties and antimicrobial activity[J]. Journal of Surfactants
and Detergents,2014,17(6):1 099-1 106.

[10] Jinglong Bu., Zhengyi Jiang, Sihai Jiao. Synthesis and
properties of a new gemini surfactant with amide group
as spacer[ ] ]. Advanced Materials Research, 2011, 415

(417):1 777-1 780.

[11] Donghui Hu, Xiangfeng Guo, Lihua Jia. Synthesis, sur-
face active properties of novel gemini surfactants with
amide groups and rigid spacers[ ] ]. Journal of Surfactants
and Detergents,2013,16(6):913-919.

[12] Katharina Dreger, Hans J. Schafer. Assembliy of new
amphiphiles with amide groups incorporated into the al-
kyl chain at the air-water interface[ ] ]. Materials Science
and Engineering C,2002,22(2) :327-330.

[137] Zengbin Wei, Xilian Wei, Dezhi Sun, et al. Crystalline
structures and mesomorphic properties of gemini diam-
monium surfactants with a pendant hydroxyl group[J].
Journal of Colloid and Interface Science,2011,354(2)
677-685.

[14] Han Yuchun, Wang Yingxiong.Cao Meiwen., et al. Ag-
gregation properties of cationic gemini surfactants with
dihydroxyethylamino headgroups in aqueous solution
[J]. Colloids and Surfaces A:Physicochemical and Engi-
neering Aspects,2008,325(2) :26-32.

[15] Leila Mivehi, Romain Bordes, Krister Holmberg. Adsorp-
tion of cationic gemini surfactants at solid surfaces stud-
ied by QCM-D and SPR-effect of the presence of hydrox-
yl groups in the spacer[]]. Colloids and Surfaces A:
Physicochemical and Engineering Aspects,2013,419:21-
27.

[16] e 2. BB 7 XUF F T3 M 7 78 = vk R il 4503 1 17
SR FELD. BAR - 7 R A7 927 B . 2005.

L1707 ) iz, il e e . O 280 00 2 1T 006 P 700 7 = R il 450 7
REHFFEL)]. AL TAHE . 2009,17(6) : 82-85.

(18] b My, 42 IERI. B A& Gemini FH 2 F 2 I 1 1 77 19 & 1k
HIPERE (3)——FELe S i 51 A 5y 7K gk ik 1A 02 3 A= 0y e
fLI]. B AL Tk, 2001,31(5) :28-31.

[SEHE HBILRF]



Fﬁ:@f&&k%%*& Vol. 35 No. 3

Journal of Shaanxi University of Science & Technology Jun. 2017

358 53
2017 4£ 6 H

*

XEHS:2096-398X(2017)03-0111-05

B i 54 S i K AR R B = F B s

o,k F. RO, BREEY, RS

(1. PG R IR 55 A R A 7 VLA a], & BT 524057; 2. tpE AR AL A TR FH
EAKE, b B 1022495 3. 4 EAA A R A\ BRI BE . BRVE PEE 710021)

i EHANXESRBEAEAAKEEBHFERBE T LR ZATEARFUGRAKE A
B A HARRRE B ERBRERAKXEE RAEBA R E R BFErEF AL F
BEEBE AABE ERBFREFARIAARERBFETFARNEL IR RAZ LA Lk
FEAF AR ELSTREFTEIREAL BLI - AAXNEEBR>EFHHNE SRR
L1 iR LR 2 A A A7 e Bl ik 7 ik e A A T S 1,

KB K EMHE; myiEK; RKRA; BEMEFE; REAK

FESES:TE3 XHEFRERD: A

Layered injection wells distinguished by fuzzy
mathematics method in tight reservoirs
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Abstract; Connected well number and spacing are proposed to characterize the water absorb-
ing capacity of development factors in tight reservoirs, with which we combine permeability
ratio and effective thickness,and fuzzy mathematics method are used to select the wells for
subdivision water injection. We determine the decision factors by calculating the Membership
functions of the permeability ratio, the effective thickness,the coefficient of variation of num-
bers of wells connected and connected well space and combining with the weight coefficient
calculation method,such as the square root method and the sum method, to establish an ef-
fective method for determining the layered injection wells. We apply the method to .1 reser-
voir and the result shows that our method is reasonable.

Key words: tight reservoir; layered water injection; water absorbing capacity; fuzzy mathe-

matics method; weight coefficient
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W EDHFCRADARFA BIBAKRERNE TS FAEH P R (CHFG), B2 vk 5 1
BB A I A (B-CA) R B TR W P S/ A ERL R MK EZ(CHFG/B-CA).
R T CHFG/B-CA EZ K Z W ARAKITH. 4R 2 57,CHFG/B-CA EERIKR R 46 R
AR, B A AR SRR KRR ROR D L B R A H3E K. K T CHFG/B-CA EZ 4k &
o R AT kR A A st o, AR AKX 2R 140 CL170 s ' 1 h, A
X F 100 mPa « s; # A5 &£ %4 2 27 CHFG/B-CA JEZ K 20Kk & 50 Ci3j 0 F 0. 18
mm/s; CHFG/B-CA /& 3Lk 4k 7 A R & a9t i, CHFG B A 84K K RIE & 2, VA
B i e CHFG EERARAMERELS T ).

ERA-MEFRALCIR; ERLR; RAERR

FESES:TE3Y XHEARERG: A

Study on anionic fenugreek gum fracturing fluid system

ZHANG Xiong', QIU Lie-wei*, SUN Tong-cheng®, FANG Yu-yan', HOU Fan'

(1. Petroleum Engineering Technology Research Institute, Northwest Oilfield Company, Sinopec. Urumgqi
830011, China; 2. Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of
Education, Shaanxi University of Science & Technology, Xi'an 710021, China; 3. Oil and Gas Development

Management Department, Northwest Oilfield Company, Sinopec, Urumgqi 830011, China)

Abstract: The fracturing fluid system of CHFG/B-CA, which composed of anionic fenugreek
gum (abbreviated as CHFG) as thickener and organic boron cross-linking agent (shorted as
B-CA) as cross-linker, was obtained. CHFG was prepared via an etherifying reaction to intro-
duced into carboxyl group and B-CA was prepared by laboratory. The fluid behavior of
CHFG/B-CA fracturing fluid system was researched. The results show that the CHFG/B-CA
fracturing fluid system was consistent with power-law model, besides flow index decreased
and the consistency coefficient increased along with the increasing of CHFG concentration.
The CHFG/B-CA's measurements of temperature and shear resistance, suspended sand and
salt resistance were implemented. The viscosity was greater than 100 mPa ¢ s when the tem-

perature reached 140 °C, shear rate at 170 s~ after shearing 1 h. And the settling velocity

x WrFs B H#I2016-11-27
EETR P A AT A KRR AT H (2012JQ2004) 5 & M AHH %15 H (2013K05-06)
EZ R 0k HE1986 —) B IUINERBH L, TR B 55 07 1] - ith FH A% )2 el i
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was less than 0. 18 mm/s under 50 °C by static suspended sand. In addition CHFG/B-CA has
the property of polyelectrolyte. Lastly,the CHFG presented favorable water solubility which

was expressed by the lower content of water insoluble substance and the lower residue con-

tent after the gel breaking.

Key words:anionic fenugreek gum; fracturing fluid; power-law model
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Effect of ultrafiltration on the properties of the plain caramel

LI Xiang, MA Qian-he, DOU Jing-ru

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

na)

Abstract ; Effect of the molecular weight on the properties of the plain caramel was studied u-
sing plain caramel as raw material, by ultrafiltration technology. It was found that the molec-
ular weight of the plain caramel had a greater influence on color rate, red/yellow index,
whereas pH, electric resistance, salt resistance and oxidation resistance had less influence.
Bigger molecular weight had the greater color rate,and smaller red/yellow index. It turned
out that ultrafiltration had no effect on the change of functional groups of plain caramel by
the analysis of infrared and ultraviolet spectrum. Plain caramel and samples that molecular
weight cutoff was greater than 300 kDa,and 100-300 kDa were analyzed by gas chromatogra-
phy-mass spectrometry (GC-MS) ,the results showed that the main components of the sam-
ples were hydrocarbons.,alcohols, esters, ketenes and aldehydes. This study laid the founda-
tion for the further development and research on multi-purpose,safety caramel.

Key words: ultrafiltration; molecular weight; plain caramel; properties
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NATHY 7 BE.

g e LU 1 A HEsh 1y LRy 7 5/ 101
B8 H B> B R B iz s T 2 B
i IREE AR . AR SO DL S = A ] 0 AR
M IERE SR B IR F AR 5T T 43 1 B R/ R % i
el R 2/ O K38 8. pH B W R PR A
M A A RS2, JF HLA OR300
DI iR YR B iRy L L S W e i
ST 2 i 2 RV R AR 7 BEE T BR A
LRt LA T

i

1 Lo

1.1 RAFAFNE

(1) F 2]« 0 AR PR VG R K2 i g =
A il s 43 7 & =300 kDa, 100~ 300 kDa, 50~ 100
kDa,10~50 kDa,<C10 kDa (£ BEEE & . Bk U R 5L
R s /s R, A W b, Sk
R i 1| /NS RN D I X VT2 A S e
TR A BR 2 .

(2) FEALLR - 40 7 ROF . PLAO3, 1 55 ) -4E F
Z () A BR 23 7] s Millipore 88 84X, 36 [ %
BREN A 5 B U, 15 E A Sartorius 2 A ; 24 7]
VLA 6 BE 3, TU-1901 . At 5% 3% #r i FH X 2% A KR
N Al s VECTOR-22 B {i B i A8 3 21 ) Sl 3% (FT-

IR Y, 7 [E Bruker 23 ) ; 7890A-5975C A 4,1~
i R A . 2 [ 2 B BB A FL pH R T,
SevenEasy , M55 -5 F 2 (1) {38 A B2 Al
1.2 el E gL R 6% h

1.2.1 RN MRS 20/ A R R

T 30 R W DR B o RORE i DU A Y £
XIS SUE - F G T i i NP Y
R 0/ FERRH ML e ZENER.
1.2.2 RN F M Ak 2 45 54 1) 52 i)

T2 T 8 b 31 1 57 5 £ W R AR B 0 G L
A —E B AL B, 7500 BF R L ) FH 48 ST 2T A1 ok
T ASONT 57 38 R WE B GRS IR AT A BT N

B i 0. 1 %6 5 38 A W A 2 2 R A T
K 2 Ah-01 L 43 5 6 B 31wk e AT 4 % B 4
[ B 2 nm . 2 4 il 2.

1.2.3  BUEXTAEHE R 4-FF 3L BRI 1) 52 i)

PRI A P T 1) B A i ) T LR A B L £
TSR IS Ty 3 SCHR AR EE 1 O vk b AT
12,4 M uE XS fEbE 4T 2000 1 M 0 52 e

PRI 5 St 1 35 38 A 0 R RE 2 2 S RE s
70% 1 BRI AL 2 g/ L ARV, 4 SR 400 pL
FEW . MA 2 mL ¥R 0. 12 mmol/L # DPPH
VW ZE R T R AL BCE 30 min, #RJ5 F 517 nm
A T T .k RERE VR D) AR IR s B K B AR
RO R, 25 PRI DUSE IR B 7090 11 & %
#10DPPH LBy, W5 J7 ¥4 ] . DPPH H
U BRI R AT .

DPPH H HIEEFERRFE (%) =[1— (As —Ab) /Ac ] X
100 % D)

KD As — B ERHERBOLE Ab— =
FIRE SR G 5 Ac— Xt REAE TR O
1.2.5  ERUEX 8 A LT M 5T 5

B R BT 35 Pk L R L pH A I RE O
2 SCHR R 1 Oy ik AT
1.2.6 U85 38 A 05 oA PLY) T Y 5 e

B b TIOAL B I 1 00 1 A AR BE A R 100 mL,
BIA 250 mL 1943 U =k o B ) 40 TR < oA
10 mL W EEM 10 mL Z B, 5% 10 min, H &
15 min, 5 B AT HLAH 5 28 J5 % F80 4% 04 2K A 15 A
20 mL —Z W EEF 20 mL 2k, BEAT S IR ZE R,
WA MR 43 88 s B2 46 PR AT 58 = IRAR I, 1) R A
BUS 4K AB A 30 mL & H 4 Al 30 mL
LBk ARG E G B AU s A R
A VLA, A D& 1 TE K Na, SO, » 25 B Tl A
H /B KA, 2Z 5 R e 28 R AR 4 %8 5 mL, fit
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GC-MS 2 #r H.

A3 K I 78 Agilent 7890A-5975C;
R 4 02 h i 4l He 383, DB-SHT E41% @
BEAE (30 m X 0. 25 mm X 0. 25 pm), Wi fE 1 mL -
min ', BERE FUIREE 250°C , #FRE R 1 pls 000 L0
50 ¢ 1 FHR A BORAERI IR IR 40 CHE 8L AR EF 3
min, 2R J5LL 5 C » min 'FIEZE 120 °C,2Z2)5LL 10
°C » min 'FHEZE 280 °C . 7E MR A T £ 4 5 min;
MS H U ETJE; LB RE R 70 eV B 7 J5 TR
JER 230 °C s ARAT IR BE A 150 °C 5 %5 51 4E 3R B[]
1.6 min; RAEB R 2 F 4 (Scan).

W55 B S 45 B 5 NISTOS 3% J2 %) 1, AR
g TET R ) AFLRT 51 L oK S B b A LA I AR R B A
HEAXT .

W =Ax/A X 100% (2)

KO WM& &E;Ac— =Yg HE ;A

— G .

2 #FR5ITE

2.1 MEMNEBEBHER o/ FEFHKIN YA

AN TR 43~ 2t Xof 7 3 £ 0 € 3% €0, 8 (9 5 e 4 [
1 7R, 4 90 SR 00 € 38 B 4G 4 - 2k 1 185 i i
.4 F & /N F 10 kDa £ BB @ R K. K
263.94EBC, & & & M I8 4 # 19 ¥ 8 b
(11526 EBC) 9 2. 29 %. 1fii 43 F 1 K F 300 kDa £
BE Y 3 5 K, O 26586 EBC, & il FE 1Y 2.3
5. 5 DR W SIS A o A o A v s ok 7 e A T B
NG — P i A Iy 5 ) B 2 TR BE AL S I
BRI, ) 22 R A B B S R O — b
SN AR Z AT REAEAE — AN E R IS %R
T LT X B8 T8 BB AT 5 e, — SE AT €8 i AR 43
F 5 W) B AR X A T o TR 1 43
TR ARG R B T RO, B R
1) 25 REN 18 22 W B AR B 0T o F R ) B
Z RN G

AN TR o3 8 0 35 AR AT/ B 0 R T8 B s )
a2 R SRR Y B R R B T AL R AR AL
3 A BE AL A FE KON 6. 35 B MR KN 9. 45.

S FERER 21/ 8 A R AR RO B 1 R
i BEAR, SRR 43 F 5 KT 300 kDa B, H4L/ B
OS5 B AR, 3 5k 5.5 Al 7. 69, & K &k 4b P
Lo FEME R 86. 6% M1 81. 4% ; U TR/NT
10 kDa i, FC 1/ 8 €8 3 48 B K, 40 oy 7.9 AN
10. 69, J2 38 AT 124 Y0 F1 131 %.

101

Color index/ (10°EBC)

0
plain caramel >300 100-300 50-100 10-50 <10
Molecular weight/kDa

Bl 2TEHEREFHY R

10r

Red index and Yellow index
=) o1
=

plain caramel >300 100-300 50-100 10-50 <10
Molecular weight/kDa

B2 HFExAEis/ REERH0Y%H

A B 1.2, LR RN AR 5/
EXR AL ENiV P c S o T =AW S € R
AR, € A8 S AW € TR VR R B 10 B, ] 0 A6 0
(EBC i) 7 5 41/ 8 (0 2 48 B0 R b (o
NEANA R R (=4 @ o= A N o B O I
S il L €0, 7 1 N R T B O €0 R JL IR 2T/
FARBOR A PR LW F /N F 10 kDa, 10
~50 kDa #1 50 ~ 100 kDa F& £ 05 B R A 8w 1y
21/ AR R H i T H 6 RN PR SUAR KR,
R 2 J5 B BF 9T 2 2L 100~ 300 kDa K K F 300
kDa 1) FE 4 A BIF 58 % 4.

FEWE (0 R T A 3 B P A B R N S
191, A A0 B B R ) R G RO Y (8 3 L £/
B0 R AR BOMAIG L 5 5 I I ) L B TR R BE
) o SRR TR b 1 7 2 . 10 Oy I E R 8 4 R £ b
b S ) TR T e A A €0 5 L
i B G Ak, X — K B WU B A A R
72 R W BB E T A
2.2 MEINEHBLFEMAGH R

KF 300 kDa i1 100~300 kDa K 3 15 £ B J5
FEM LI AT B ANl 3 fras. I 3 AT LUE H, =
2% 14 1) TR R R AT W WA g R AR A ] 3 15 B 43 )
Je R 5 R T 2 B R A RN 45 M AR — 2L

3350 em .3 310 ecm AbSE O—H A1 45 Ik
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Bl WS i B R R Y A A iR B I AE 3 600 e Y
AT, T A 0 ) N RO RS, BB E AL EE , AT g 2
HTFaFR O—H #7580 & a5 1.
1030 em "ARWE UL A 1 300~1 000 em 'IX C—O
CEETSSIL N N AT NS -/ s R S e S iR
2920 cm '.2 930 em ' AR Wi % — CH, — B X
TR AN K R e 445 i 20y W8 AT 0 G W ST D A (2 926
10 em™ D W7 B LR TE 5, BEAS AT DL A A 5
THBRER(—CH, —) 458 1 676 cm ', 1 666
em 1.1 595 ecm T C=0.0=C—O K 45 I 3
W4 51 370 em ' .1 380 cm ' Jg iig iy 5 P 3L L F
HHEE B Ry C— H o 45 9= 2l W Wi 15 600 em !
A 31 Ay b e B T8 4 B 4 18 W g i

B (34 ¢ 78 3 330~3 360 cm ' Ab Ay K
Wb B G LR a b (R Ud B DR AL 38 AR R
O—H & = FEAK.

a:>300kDa_b:100-300kDa_ c: Plain caramel

2930 2930

3310 3310

Transmittance/ %

o
i
a

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™
A3 EMEeLsbiER

KT 300 kDa,100~300 kDa K 358 £ J5 k¢
(4 Be s i 4 FroR. Hodbacboe =4l
LA 224 nm 282 nm Ab A FEAE UL g, BB
A S SEAHHA] , BIVER T8 AS 52 i 58 19 S8 S W i 224
nm & R OE RSP S 3R KW JE WA B AR S
B R g W WACHT . 282 nm A BRI RS 5R B9 R AHF I Ik
L HE— 0 R B AR D S A ORI LR R

282

a: Plain caramel|

b: >300kDa
24 c: 100-300kDa

Absorbance

200 300 400 500 600 700 800
A/nm

B4 BB EERABA
2.3 APEX AR 4T ARk 6 Y oh
M2 1 Al DL, =P R0 a2 R 55 4- R

M. 255 1.2, LTS AR R AN A K2R AL B )
FA =I5 MR — T 22 S Y SR M A 7 07 ik
F1 EREPH4-FEREAEN

>300 kDa 100~300
v ST g
Ls - 368 £ B KDa £ 4
4-F JE kg KA KA KA

2.4 MIEITBAEIREAF G A

KTF 300 kDa,100~300 kDa K358 £ J5 k¢
5 DPPH A WG BRERERWE 5 Fix. 38
FEWE B L R i B B ARG 1 A PR R TE BRAE D
3 LT DPPH H 58 B9 5 BR B8 7 ek, 100 ~
300 KDa f4 £ 4 %) DPPH [l 5 19 3% 1% Bk )1 5%
55, K F 300 kDa B £E X DPPH H m 3% /9 15 bR
Re A T Wi Z m). HR AT g5 A B3 m DL iR .
B & 3 AT LA Y, 5 A 0 R 280 8 4 B2 1) 78
3350/3 330 cm " Ab W ST UG LY g A A IR A e
KRiise, WG EER T EAREZNRE. A
DPPH fEHI B, 3 45 57, A B R & ke 1)
TRIRPY KT 300 kDa B £EHEH 100 ~300 kDa
(R ] b B A B I IR L L T DL B
i) DPPH i bk i 1.

DPPH radical scavenging activity/ %

plain caramel >300 100-300

Molecular weight of caramel /kDa
H5 E£#¥4FTE5DPPH aw
AAhRFEHXZ

2.5 APEALE AL CHRTG YR

U X AR P PR BT ) R R AN 3R 2 TR
FERE 5 0 RN (0 pH R T 3k Pk T H P A AR
[F] , 15 B B 2080 2% 0™ it 1) pHL (L L i R e L el
VA WY tnb 9 5 0, JEG D DAL R 0 O A e A Y

2 o
F2 BENEBEYEERNOZMN
B i
(e i@ =300 100~30050~100 10~50 <10

oy kDa kDa kDa kDa kDa
pH {H 5. 80 5.49 5.90 5.93 5.91 5.93
it 3 s b5 pis b5 4 pas
i L + + + + + +
o AR
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2.6 ABIEXEIE BN T AN R o0

30 A JERE K K F 300 kDa,100~300 kDa
) S €8 5% BT L BB U A 6 k. 15
oA S 0 25 R 5 o N T A AT R SR R A R AR A
(R 75 1 HEAT 28 Ak 43 BT . 43 A 8 RS % A 80
Tl MGG P I X B0 ALY B AR & & 64T 1
RSB, g5 Rk 3 K.

8+
6+
E
4
<
[
2
oF M
10 20 30 40 50
Time/min
Ca) 38 2 R
8t
6+
=
i
X 4
<<
~
2
ok Al N I.ILJ U
10 20 30 40 50
Time/min
(b) 43 F 4t >300 kDa 18 B4 415>
10F
gl
Zsf
i
<
24
2
0 | Xhhi J
10 20 30 40 50
Time/min

()4 FH 100~300 kDa 95k ¥ 414>
H6 FABBEHAiME
- RELETAR
MR 3 AT LU Y g 5 i A e A LA
B R AR — E B H A
e T TR e TR DU S ) B L U R SR ) B ) R £
G R S SR AW s L B T N

FEKTF 300 kDa K 100~300 kDa ¥£ & & & #
85.81%0.88.93% .83. 93% . 14 B 38 2oL #A U 1 15 5
F 8 KT 300 kDa # B 45 09 2 & W KT HoAth
Wi, 1M 100~300 kDa # B 4150 19 2 & B I8 T
SR (NI I el 1 e 0 D NG e ) D R < 2 4 8
BV ok R VR 4 U5 AR T R A A A3 . i
R 2 & 8T KT 300 kDa 4143, = T
100~300 kDa ZH 43, Ut W 3 3 8 U8 1 15 2 75 ) o

GEIDI@
x3 LEERPEIUEYRHEREE
fb& 1% KF 300 100~300
kDa/ % kDa/ %
(SEN 26. 77 28. 68 28. 62
e S 33. 04 32.95 26.75
[ES 14. 38 13.52 13.16
RS 7.02 8. 96 5.79
[(ES 10. 62 13.81 15.5
fik 2% 4.78 1. 41 0.99
UNES 2.67 0.22 1.87
&S 0.75 0. 36 6.36
3 g

FEME A €005 B 2 53 0BG IIm HG O, 21/ B
ORI RBEE 571 & 0G0 8 U8 B R B B
AR AR L/ R IR R X 2 H
TR AEME Y AR R PR AL T R AR

ZLAN o B B4 e B AT 4 93 B B L 3 3 AR
eI Y YN LN B TR AN SR TV T o
BT E AR N TR S =N 020, A B 5% %
A Y 4-FT L DK e, AT SRy — b 2 4 i AR B 8 R
AL k. AR Y BT IR P . R T 300
kDa FEHH AP A AL TG PE IR 2 . 100~ 300 kDa £
B PT SR TG P A G, 0 X aE AR A pHL (R it
VR A LR LT A S .

3 1k A - T 3 X 3 A W R A R
HEAT 2 PR B 7 BT 45 R R BRI RS IR BT
TR 245 1 e gt 0 i) o 30 R B L 2 - 1 KT 300 kDa
J 100~300 kDa ¥ 5 &2 19 85. 81%.88. 93% .
83,9300, X MU KWy ot it il AR E ) EF R
[ R LA <R R = e s e S Y € € A NG
T 2 A3 b A S A XU ) BT A 3 vk 4
Tl F2 ) R TH 2% 38 0 RUBR W ot 20K [m] B 3X — #F 58
SRy 7 AR LR YA Y 280 T A
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FeF, RIEE, ARUR

(BePERL K2 B 54 TRSBE, BV 4% 710021

W OEARNZWE FEMEN AL ERATE AL, R R AR R F A R

AR T AROESE REEROBE e B E 0 oh, OF aF K B 3% AR A B AT R AL,
HREP MAEEHAEERIARES N RAAILE 15 HKI 1 2 KEARME 2.0%.

B AERME L OV, ERBRAFEN 10X (v/ W Z W E LEBEE : DR TR,

28 CFEAI20hBEAMSTRTAROSE REROME HFEFTHE S NBEARIAH

#EHT 287.79%.229.45% .1 755. 34 %.

KER.EALM; THEE; FHEG; L

B 2ES:TS239;S816. 4 MHFRER: A

Optimization of culture medium for producing active protein
feed from potato residue by solid-state fermentation

LUO Cang-xue, SONG Ya-yun, SHAO Ming-liang

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

na)

Abstract; Potato residue was fermented by Aspergillus niger and Brewer's yeast to produce
active protein feed. The aim of this paper was to study the effect of raw material-accessories
ratio, liquid-solid ratio, urea concentration and ammonium sulfate concentration on the true
protein content,acid protease activity and cellulose activity of fermentation products by solid-
state fermentation and optimize the optimal medium components of potato residue. The re-
sults showed that the optimal medium components were:raw material-accessories ratio 85 :
15,liquid-solid ratio 1 * 2,urea concentration 2. 0% ,ammonium sulfate concentration 1. 0%.
In the medium,10% (v/w) of Aspergillus niger and Brewer's yeast (1 ¢ 1) mixed seed lig-
uid were incubated at 28 “C for 120 h. The true protein content,acid protease activity and cel-
lulase activity of the fermentation products compared with raw potato residue were increased
by 287.79%,229.45% and 1755. 34% ,respectively.

Key words: solid-state fermentation; potato residue; active protein feed; optimization

* WA EHI2016-11-24
EETE AR T e b H AR & KoR i b 8 & W B (2012CXY1-09)
EEB N P E¥1959—), B Beri sk KN, 8082, BF 58 O Il B b i T R BR iR 5 5 07 & R A



. 128 o e #E

0 3l

TR E R I T B rp s AR T R
L, B R R E KRR VESREE AW E
b B 20 SR R S S A S Ak B B A W )
5 A R MR B, R A BT IR B, LTS e R
SO IR A T T 4 A U D E
T Ty e £ figp ke B TR) L R, DA% B B 5
N B3R SR 2R 7 AR R L B BBCSR TR | Al S T ) 7R
ST R MU W Kk B ROR AR P B DR
TR A IR AOM M B R AR

AR I T % 20 [ A R A 7 R R
TR A I8 2 5 e 4R e R e R
T X 3 A S AR A F S D SRR D X KT
Y B % i R T R A R RDRLEE AT TR (HK
FRAR B2 3 INREAE . A AT Tolk Al A 7. AR 105 D
I 2 R DR Bk B R JERE L SR TR KRR AR B 4R
FEISURPRE L CREK LE | DR 280 R B X 2 1 ™ it L
B R IR S 2T 4 R S S O
X AT AL DLBR S B8 i e e R AR
FRAU R IR EE. O BE IR A ] 5 5% S ] A T R
FRHE S AT AT iR 12,

i

1 MB5FE

1.1 #HHEMNE

(1) FZR R DS T, f B VY4 % i B R
FEAO BHEE T & A BR A RS AE s Bkl i B Rt 5
C27 M7 2 B B186 , ¥ H B PG 48 Bl A= 9 F 5 T 4
it PDA 5575 2 20 1 B lR 15 97 3 & 2R Tl Ik
ek e s A il R AKE IR L 1 H 25 E Sigma
ANEL TR LB, B A R R
AR A PRE B R AL INR B FR A L 3, 5- i ik
TKAH R S, 381 o [ 7= 43 A 4.

(2) A MA3S Pk o3 W X, 1 5§
Z R 52 5 A7 BR 2N 7] s DK-98 T g, K e T 28 4
BRI A BR 2N W 5 K9840 2 A shdl K E 2L, 55
T REAL A I 0 A BR A W) s SW-CJ-2F i T1Ef
TR AL 5 A RS 7] 5 XSY-1 BUiE 96O e .
OGNS s ZWY-100H 18 IR 5 2 2% 4%, b
VR0 IR o3 T A 25 i 3 A7 BR A B 5 GH-420ASB FiK
KB FRA R K 24 A BR 2 W) 5 755B 840
CIRUS/S -5 s 3 R2Y S E ) /NI
1.2 %k
1.2.1  HHE SR e Wk P R AR T R

& &R 5 35 %
T TN,
BHE B A —>1G b= B — K WA 7

v
Lh Ry Sy — W P B > e P — [ 25 R Wt
T W B0 52 43 AT
1.2.2 KRRl %

W 28 53 A% AT A0S 1 A I BR AR Bk I — 28 T 22
VPR KT 3R Heh , 7E 28 °C (150 r/min $E IR T 3h
BB 24 hoBERETE 12 h) L 51 mL Fh
TR FH G T A B R K B 10 5 A R RR L £ M BR T
HOt T, A5 MU RE A 40 10° S /mL, B
iM%~ 10° CFU/mL.

1.2.3  JEURE X & W 7 4 1) 2 i)

R R 2N O 2% L B BR B AN o
1L5% RIK AL A 1 s 1.5, 40 0% E 3k 5 5k
F iRl 100 £ 0,95 ¢ 5,90 £ 10,85 ¢ 15,80 ¢
20.75 ¢ 25.70 + 30 BPEH S HA 10% (v/w) Y
KRN P R - MU =1 1.7 28 C
TERAS . B4R pH A &1 T ## & 5 5% 120 h.45 C
TRHET R RS R R B A AR
P B T B AT Yk R T
12,4 BHK EG X K T 7= 4 1 5% i)

5 SRR T Ll 85 ¢ 15 IR E RN
29 BRI N H 1. 5% 43 0 15 2 b K i L
J1:0.5.1 1,1+ 1.5,1+2,1:2.5, 855
JEHEA 10% (v/w) It & P 1 (R il 5 ¢ 1oLy iz
BE=1: 1,7 28 ‘CHHIRA . A %A pH H &M T &
BEIEFE 120 h, 45 C N HET, 8 65 5 I 2 & I ™ W
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N 7 2 T 7=y v ) L 1 ek TR R R P TR R AT
Y Z WG
1.2.6 B R B S i Xt % T 7 ) 1Y) B i

W AR B 85+ 15 R BRI INE N
L5% B K BN 1 s 105,43 913K & B R 4% T
Ik 0%.0.5%.1. 0% .1. 5% .2.0%.2. 5% , §iit
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F(p<<0.05). ZRUESLR , 45 R ANT < K BE 7™




503

B Ao Al T U S T R S DR SRR A
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o R B B A A RS MR E R G
FiE 5 4 35 #) 18, 11%.83. 68 U/g F1 1 126. 56
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