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Effect of potato protein microgel on emulsifying properties of Pickering emulsion
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Abstract ; Potato protein microgel ( PPM2, PPM4 , PPM6, PPM8 ) were prepared at different mass fractions
(2% , 4% , 6% , 8% ). The particle size, Zeta-potential, fluorescence characteristic, emulsifying activity,
emulsion stability and microstructure of of microgel were investigated. The effect of potato protein microgel on
the emulsification characteristics of Pickering emulsion was studied. The results showed that the particle size of
the microgel particles increased significantly (116.31 ~181.99 nm) with the increase of protein fraction dur-
ing microgel preparation. The Zeta-potentials of PPM2, PPM4 and PPM6 were about 30 mV and higher than
that of the control group. The fluorescence intensity of PPM2, PPM4 and PPM6 was higher than that of the
control group, while the fluorescence intensity of PPM8 was lower than that of the control group. Compared
with the control group, the microgel significantly improved the emulsion activity and emulsion stability of the
Pickering emulsion. The microstructure results showed that the surface of the control group and all potato pro-

tein microgel were smooth, the control group was spherical, the potato protein microgel was aggregated in a

sheet form, and the aggregation unit was larger with the increase of the potato protein mass fraction.
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Fig. 1 The effect of potato protein with different mass

fractions on the Zeta-potential of microgel particle
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Fig.3 The effect of potato protein microgel with

different mass fractions on the emulsification

activity of Pickering emulsion
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Abstract: Wheat starch was used as the research object, and ultrasonic treatment was carried out at different

times (0 min,10 min,20 min,30 min) so as to investigate the effect of ultrasonic treatment on its aggregation

structure , solubility, swelling degree, pasting properties and rheological properties. The results showed that

ultrasonic treatment disrupted the granular structure, crystalline structure and short-range ordered structure of

wheat starch,inducing the amorphization of starch aggregation structure were deeper. And these transformations

were more obvious with the increase of ultrasound time. Moreover, due to the destruction of starch aggregation

structure , the solubility , swelling degree , peak viscosity , final viscosity and setback value increased , but the dis-

integration value reduced and the rigidity of starch gel decreased.
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Table 1  Particle size parameters of native and ultrasound-treated wheat starches
e Dy )/ pm Dy 5)/pm Dy )/ pm D5,/ pm D, 3/ pm SpSA /(m* - em ™)
WCS -0 5.75+1.2° 18.33 +1.5" 27.37£1.2" 12.42 +1.3° 17.82 +1.6° 0.48 +0.04"
WCS - 10 6.59+£1.5" 18.39 £2.1° 27.86 £1.5" 13.21 £1.4° 18.16 £1.2" 0.45 £0.03"
WCS -20 6.69 £1.3" 18.68 £1.2° 29.12 +1.3" 13.62 £1.2° 18.73 £1.5° 0.44 £0.02"
WCS -30 7.08 £1.6" 19.22 +1.1° 29.98 +1.6" 14.26 +1.7° 19.39 +2.1° 0.42 +0.01°
R A RIR R BUEZ FIARA BEEES (P >0.05) s B PR R FRRBUEZ B A B EH25 (P <0.05).
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or I, /INZE TN TR T AR 25 5 BN 3% ]
e WCS-10 / . N SRS
g0 b ——wes-20 S TR R P R TSR, R TE A
e W(S=30 | A y s y
g : RLIER s K, T FEMLARAE AL SR E R T
=
S RS/ MR 1 st MRLAR 4 5 2 2
g 5 5 sl o WO 7 AR SR A 4 AT, WAL T 7 A Y
1=
- R ) RORiAE L AL ).
WGURL I b 2 1 B SpSA S48 BN AR TR W) i

0.1 1 10 100 1000
R=F /um

A1 RFLENG DR BAEGERSH A
Fig. 1 Particle size distribution of native

and ultrasound-treated wheat starches
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Fig.2 X-ray diffraction spectrum of native and

ultrasound-treated wheat starches
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Table 2 Relative crystallinity and
short-range ordered degree of native and

ultrasound-treated wheat starches

BEM XS RIE % e Rypss10m
WCS-0  31.4%2.5" 19.9+0.8° 0.835 +0.002"
WCS-10  30.4+1.8" 20.8+0.5" 0.829+0.004"
WCS-20 28.5+1.5" 20.8+0.3" 0.827+0.007"
WCS-30 26.7+1.7° 21.7+0.2" 0.823 £0.006"
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Fig.3 Deconvoluted FTIR spectra of native and

ultrasound-treated wheat starches
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Fig.4 Raman spectra of native and

WCS-30

WCS-20

WCS-0

ultrasound-treated wheat starches
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Fig.5 Solubility and swelling of native and ultrasound-treated wheat starches
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Table 3  Effect of ultrasonic treatment on pasting characteristics of wheat starch

FE i BEWIRE/C BHEE/ (mPa « ) ZAHFE/ (mPa - s)  FIff{H/ (mPa - s) Bl {E/ (mPa - s)
WCS -0 83.3+1.5° 213.3 +8.9" 441.7 +4.3" 45.3 +3.4° 264.4 £3.2°
WCS - 10 83.6+1.2° 221.2+7.8" 436.6 +5.9" 39.2 £5.3" 273.2+2.6"
WCS -20 83.3 +1.8" 224.7 +10.2" 472.3 £12.4° 27.8 £2.4° 285.6 +4.2"
WCS -30 83.9+2.1" 232.8 +11.4" 468.7 +13.8" 23.6£2.8" 279.3 +2.7"
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Fig.6  Dynamic rheological curve of wheat starch treated by ultrasonic treatment at different times
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Effects of bamboo shoot dietary fiber on the processing characteristics and

moisture distribution of repeated freeze-thaw dough
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Abstract : Bamboo shoot dietary fiber was added into dough to study the processing characteristics and moisture

distribution of the repeated freeze-thaw dough. The results showed that the hardness of the dough in the control

group increased first and then decreased, the viscosity and the chewiness increased, the elasticity became smal-

ler. However, the hardness, viscosity and elasticity of the dough added with BSDF had not been significantly

affected during the process of repeated freezing and thawing. When the number of repeated freeze-thaw cycles

exceeded one time ,the modulus of elasticity and viscosity of the BSDF dough increased ,and the loss angle tan-

gent decreased. During the process of repeated freezing and thawing,the deep layer bound moisture content of

the dough in the control group decreased, while the weakly bound water and free water content increased. How-

ever, the addition of BSDF made the deep layer bound moisture content increased,the weakly bound moisture

content decreased,and the free moisture content did not change significantly.
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Table 1  The effect of BSDF on the texture of dough during the process of freezing and thawing
Rl R/ g HE/(g-s) PRk RHIEHE /¢
R xmal SR B SR pogicEil SR X LR
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4 1723 303" 2996 +842° - 1660 £332" -2045 £286" 0.71 £0.02" 0.75£0.08" 1546 £325*" 2291 +277*
5 1765 324" 2994 +642° - 1600 £265" -2260 £484" 0.78 £0.01"  0.74 £0.09* 1740 625" 2329 +415®
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Fig.1 The effect of BSDF on the dough

rheology during the process of freezing and thawing
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Fig.2 The effect of BSDF on the dough moisture status during the process of freezing and thawing
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Table 2 Effect of BSDF on water percentages of frozen dough in three states during the
process of freezing and thawing %
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Abstract ;38 yeast strains screened from the surface of the fruit were used for the fermentation of tobacco pow-

der, and a strain of yeast strain YG-4 capable of producing distinct floral and sweet fragrance was screened by

sensory olfactory identification. The strain was further subjected to morphological identification, phenotypic

identification and molecular biological identification. And the aroma components in fermented liquid of this

strain wereanalyzed by GC-MS. The results showed that YG- 4 strain was identified as Hanseniaspora sp. GC-

MS analysis showed that the contents of esters, carbonyls, acids and hydrocarbons in YG-4 fermentation lig-

uid decreased. However, the content of alcohols increased significantly. 1-phenyl-3-aminopyrazole in hetero-

cycles also increased slightly. Although the content of some substances decreased,the contents of phenylethyl

benzoate, 2-pentenoic acid, 1-phenyl-3-aminopyrazole and phenylethanol all increased, and the increase of

these aroma components contributed to the improvement of fermentation broth aroma and produced characteris-

tic aroma different from the control group.

0 55
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Il E AT Z 0. AR A A B TR
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B 7 TR 3 B ik, DA% R R R
PR ) G U5 B T AR S A e A R R — 11 R
AR, TRVt A 45 F ) P I T A I ol 85 00 FH A
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0.000 25% , % H T 4 0. 002 2% , KH,PO,
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FERIZH DNA $2EGR & UL 2E 17 H bk DNA 2
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21 uL B IRF A 50 pL. PCR I IFLF L% 1.

%1 PCR R AR
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52 SEDS 2
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Fig. 1  Phenotypic identification

of aroma-producing yeast

2.2.2 HFEYFETEER FHEEHKE
SETE R LG ) TTST, ITSA X 7 F ERE YG - 4
(1.5 DNA 47 PCR 9708, ;e & 153 T — &4
750 bp [4E5 1 PCR 978574, PCR 975 7 )
YEE L UK 25 AN 2 Fiw , HARAT 18 I, & W]
PCR 7=y vl i T #6417 T — 25 7.
2RI 723 bp /9 16S rRNA e [A]
JPA$ 52 3] NCBI, R | BLAST #2575 2 J1 ¥
HBEAT A AL 1 43 B, NCBL 2105 lel | Query _
47589. 45 & PR, $2 3 Fh 28 Hanseniaspora uva-
rum , FLEE 98% , 4 5% 99% . i M w1, 7= Ay
%+ YG —4 5 Hanseniaspora uvarum BAG 15 & 1)
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AP, SRR 3] 32 Bl AR sTER I R, S5
== AXS IR AN R, P A IR YG -4 KB R

RIS IR (RIS R o & BRI, 20 A
JE AT RESEAE A = B b YG -4 K frid 72
Hh BRI R A3 K SR, P Rl AL BRI D
i B8 TR IR A5 1) A s a8 ) Jo % e
. oA BEEE YC -4 RO Y BERY) 5
SEINEH S, PR Y 1 - DRk -3 — R
WA B . B AR B34, BARER > A B
A PR, (HEFR IR K LBE 2 - R TR |
1 - JR3E -3 - g ALt R o B 4 P g
. R BRI QR A B2 - SRR
AMRAR A 7R LB A TH S I BERRE LR, X
SO R B g0 5 S (0 3 IR B T K R
R, AR AN ) T BRZH AR A R

3 458

0N W R A % R 4 B T A5 B — bk
W AR R TR A B AR R A L L
DX ] 5o PR 1 B T Bk Y G — 4, %% T bk 3



AT, S HEFEEEE YC -4 Wi AT RER RS

.31 .

K2 Y6 -4 REEBRFARSTHTER
Table 2 Aroma component analysis of
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2 R R MRS A 0.2510 —
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29 LHEHR s 0.0869 —
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Abstract; In the process of measuring the content of metal elements in cigarette soot by atomic absorption
method, if the pre-treatment method was used directly, the clarity of the digesting solution was poor and the
RSD of the measurement results were high. In order to solve this problem, a pre-treatment method of combined
ashing and microwave digestion was proposed. The digestion acid system of microwave digestion and ashing
conditions of the muffle furnace were optimized. The results showed that the acid system mainly affected the
accuracy of the measurement results. When the volume ratio of HNO,, HF and H,0, was 7 : 0.5 : 1.5, the
microwave digestion effect was the best. The ashing mainly influenced the RSD of the results. When the sam-
ple quality was 0. 10 g, the ashing temperature and time were taken at 600 “C. and 60 min, respectively, RSD
values matched well with predicted values. Compared with direct microwave digestion, the RSD of potassium,
calcium, magnesium, iron, manganese, zinc, and copper elements dropped dramatically, using the dry-wet
combination method. The results of recovery experiments showed that the RSD of each element was 1.33% ~
2.41% and the average recovery was 97.77% ~102.05% . Above all, this method had favorable repeatability

and accuracy, and could be used for reference in the selection of pretreatment methods for homogenized

samples.
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K,Ca,Mg,Fe,Mn,Zn,Cu 7 FppriEE K, L 15
SRR A FRAA B 5 5250 K A AlK.
1.1.2 FENUEEIEE  AA240FS AU JFE 71 i
AN, SE L HEAR 28 W] 725 8X3 -5 - 12 JAk
T RERE B LT AR S B, Jb st B Ak %A ER
A BRZ ] 7 MARS 6CLASSIC S BT i 4, 26
CEM 243w s EHD - 40 HL AT A4, Jb i 2R
AR &5 A BR 2> 7] 773 QUINTIX22 4 - 1CN
HL - RF, 78 E SARTO RIUS A F] ™.
1.2 ZWAHE

B IRRE S AR IR BE (22 = 1) °C, FHX I FE
(60 £2) % " 414 T P-4 48 h J5 , 76 HHRRAS
CEEIEIK, T .
1.2.1 RWEEBRERREML HEER
R0 SR R R S 1 S A, 2 A HINO,
AT (A) JHCL R (B) (HF (K (C) #1 H,0,
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(RFL(D) HikBE R &, LL 7 4 8 o K&
DI b GBS AT ) 3 DU R R =K IE
LRI AR A R . R ACE LR 1.

A RANF

1) ¥l K AL 5 7E 550 °C R BE R K Ak
5 h'TM RSB AL

2) WERAPRE 0. 1 gCREH %2 0.000 1 g) KAk
FE B TRV S0 = RIS g D AR R,
T b AL, OB W A P e T
J& KRR (R BOR B BRRIR) &
ST A LB I RERR 1, #E 130 C %4
TR 75 min FIE T, IR LR E] 50 mL
A, F 19 HNO, 30 2%, R VE R4y
25 IR b, B DU AR T A AR P N2 2 TR

R 1 BN MR IE XIS R E KT A

Table 1  Factor level table for orthogonal
test of microwave digestion mL
=
KF
A B c D
1 7 2 1.5 1.5
2 6 1 1.0 1.0
3 5 0 0.5 0.5

%2 kYA

Table 2 The digestion procedure of microwave

AP ETH E)/min 3 5E/C AR R/ min HLE AR/ W

1 5 120 5 1200
2 5 160 5 1200
3 5 210 25 1200

3) ML - KIE T kI E 7
P Je U R i (M€ K, Ca Fl Mg X 3 FlOUCER
I H5 TH A B0 B 100 17 ) , NG JL 1 IR OB 75
AT A 25 A D3 3, R A0 UG il 1 1 A
HHES AR Rl

N T LR B VRITBRIA R XS T B3 i oo 2 i
ZESRIORE A, R bR v 22 b AL e RO
R T 2R 1 I 4 SR AT R 44 bR fE AL Ak
B AT B AR MG R A 22 570 G H 4
JUER MR HE KIS S AT A, £ A fE R, 3%
ANTUAIR 7 Ak o0 3R 0 By , BT AR R
T

X; == @

Ko X APRUEACSS AR, X, 5 ) A i A
CUREEIAE, X, R ) AR A AR, S
RER AR R AR 2.

1.2.2 SHPREEERL HEER
Bk R RTI SC U R R b, DARE SRR (X))
JRAGIR B (X)) FRACET ] (X)) AE 52w 2,
B AR AR (V) VR I bR (B B4 )
A A1RTE Y AL S 38 i IR AL S5 . 35975
RIS BT R K WLER 4, FLrb ke i BT R HR 3
AR IRAR T EE RS ] 5 B 6 AS7KF- 13 Ty
221 DPS A 3 A . iK% A N FREL 0. 1 g
CKE1 22 0. 000 1 g) A9 KA K, B T %5 3H 3
H T E 3R, 7E 600 °C 2504 K 4L 60 min.

A3 KIGRTF BB IEA R AR DA

Table 3 The best working conditions of flame atomic absorption spectrometer

il s st i8S ﬁ'ﬁijﬁi% PSLER P[] ﬁi’/‘jh‘bﬁiil Z ik‘?}ﬁiil
JLE /nm T/ nm /mA /s /(L +min™") /(L +min"")

K JR TR U 766.5 0.2 2 2 13.5 2

Ca JR TR U 422.17 0.5 3 2 13.5 2

Mg 5 SR I R TR 285.2 0.2 2 2 13.5 2

Fe B R IE R TR IR 248.3 0.2 10 2 13.5 2

Mn B IE R TR IR 279.5 0.2 10 2 13.5 2

Zn B 5 IE R TR IR 213.9 1.0 10 2 13.5 2

Cu B RBOE R TR IR 324.8 0.5 10 2 13.5 2
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Table 4 Horizontal table for

design factor of uniform test of muffle furnace ashing

K- M
X,/¢ X,/C X,/min
YIME 0.1 400 10
2SN 0.2 650 60
4y Bxfi 0.05 50 10

1.2.3 #HELEFHE  FIH Excel,SPSS 17.0
R B E " DPS BdRAb B JEAT T
25530, [BHE A, BEXT T A 90 S5 40 ge 11y i
XTI 4 R AT o
AR50
2.1 MEEHBBRERKLER
2.1.1 EXRBERPWERSHT ELAR
GERLFE 5. R S AT, 25 e i 2R A (E
o, BIAS 4 7 Fhoc R iR S s, H 25K
6 Xof 7 P4 VS A P 3 EL G A S 28 . ] L, 2"
B WA BT A5 i B R IR R AL G, AT LUK
HAE Ry Bk S50 B Y LR 42

53 IR IE SR G 8 R A T 22 53 A 25
M, AR WLER 6. IR 6 RN, 25 B &R B2 T

2

fie 3k B 19 3 W ¥ S~ HF > H,0, > HCl >
HNO, , H:if HC1, HF F1 H,0, 53| 1 g 2% sl il
K, PAE S 514 0..022,0. 000,0. 001 5 %
R K Z 414/ HNO, 7.0 mL, HCl 0 mL, HF
0.5 mLL,H,0, 1.5 mL.
2.1.2 WFRWEREHHT A 2.1.1 h1g
B RAERIE R A G AT T 5 WEIEIR L, 45
BT T FhOTER M RLE R 2" R s
FEAT IR T K R, WX 25 4y A K
—104. 184, FRifi 2= 322. 466, Y {H 1Y A5 fE 1= 22
121.881, T {2l - 0.855, A JE N 6,P=
0.440, 851 WA B & BT R A 25 A
AR R RIS BRI R E 47 Tk
WG, BARRRIE IR S KR P & R T £
3 BRI AN i 25 SR v (AT SR A7 AR
Sy TGE I RSD A e i ) 8, 53X AT B2 R R
TP KA X M A T 35 AN S e e R
IR AL IS L, B 2B XK IR AL 2%
PR
2.2 SDHPREEGERLER

I g A S A Y 511y 8 S R L
8, HoA I 25 Rk 6 YCOFAT IR TS 1 - (E . Al

A5 L'(3") BBkt E 5L R oM

Table 5 L°(3*)orthogonal test design and result analysis

e BR o WREARR AR

5 A B C D 1 2 3 4 5 6 Gilfich

1* 1 2 1 3 -3.45 -19.84 -1.68 0.26 -1.92 -3.50 -30.13 HHBHAGEK BEREAEG
2" 1 1 3 2 3.27 420 551 4.09 471 55 27.29 VRV, TC B2
3" 2 3 1 2 -1.45  -3.09 1.27 -0.68  0.29  0.61 -3.05 HWRMAEGEKE BREALG
4 2 1 2 3 -6.58 -2.56 -4.35 -0.63 -1.11 -7.27 -22.49 o R NP GRGM AT TN

5 2 2 3 1 0.03 4.76 3.42 2.43 1.98  2.29  14.91 VEB I

6" 3 1 1 1 -0.3¢  -4.71 -6.12 -0.09  0.77 -0.91 -11.41 VTR L 6 P R

7* 3 3 3 3 .22 107 0.09 1.99 270 2.94 10.01 VETIOB I BE

8" 1 3 2 1 5.47 439 1.47  4.41 2,98 3.42 22,13 WAV, BG R ERAEER
9* 3 2 2 2 -0.69 -1.49 -2.10 2.51 -3.62 -1.87 -7.26 HHEMAGKEK AREAEG
K, 19.29 -6.61 -44.59 25.63

K, -10.64 -22.48 -7.62 16.98

K, -8.65 29.09 52.21 -42.62

R 29.93 51.57 96.80 68.25

1T —67 Uk 6 KEL AR 7 MoCR ML REPRMEIL)E 252
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K6 IEZIXI T E 5

Table 6  Orthogonal test difference analysis table
AERIE CFA AmE ¥y FE Pla
HNO, 31.132 2 15.566  1.680 0.198
HCl 77.503 2 38.752  4.183 0.022
HF 265.132 2 132.566 14.309  0.000
H,0, 153.428 2 76.714  8.281 0.001

TRE 416.892 45 9.264

PR g 4 R AT B0, F S T K e 28 R K
A, B0 7 R R AR 3 B 3 K (P =0..025)
X, X XX, X X, ik )7 A i 2 i g 2 K
SEL P AH 43R 0.003,0.002,0. 003,0. 028, Bf
3 AR FOGH AR it IR ACRICR B 5% e Y B 5
TR S, HRE it BT 1 5 AR U BE R IR AR I [R]
Z AR HAE . 81 H 77 2 1 U g 2R H50Rn i
BB R B0 5 4 0.999 9 F10.999 3, Durbin-
Watson G531 48 d = 1. 560 2, i B 5% 2% 6 H H
X LA ROR Rt sl 3 DPS Xt 819 7 LR AT
ALK AR, YA BTN 0. 10 g, JRAGRLEE
FFE] 4351 9 600 °C F1 60 min B, JKALH 5 A
ot o AR AL R B R K AH, 2946 859 2% .

Fie BEAR B 1) S AR IR AL SR 2R AT 12 IOPAT
SRR, 25 R R W, ALHT IR A T 3 o o
FEAIE % k1 (6. 631 1 0. 184 1)% , RSD Wy
4.37% , 5 FEHAW) & Bl B2 PR, &
W1 S SR X HH A T IR AL 38R B
2.3 AEEMNRER

53 R P B WO T s A TR 4l G vkoxt

FESIEATHTAL R, SR 5 I MK i 4 @ T 2R
REFP IR 5 R B R I3 9, W FP ik ST
BEAS T R 5 5 U036 10, pl ) o 25 SR 1 S 24 (.
AT, SR R 45 5 vk W B S AT i A B
K,Ca,Mg,Fe 4 Fji4: J& 5T 2 1 I &2 (55 B 40
P AR IREA, M, Zn, Cu 3 B 43 )& S0 2 Al
AE &, ML T KB 2 R, Fe &
2R WE Cu fl Zn &2 BB 60k
C19 T 48, K Al B 2ot s 25 5 B0 it 45 R f
%, AR50 9 A il BE A T T 4 J8 T R Y
S, ELI S 25 A A BRI RT AT A i 4
SRR S IRAL T2 Bk ook, H
FLAR R PR T 2 — 25 BT, % L E A2 0 2
[ RSD BT, SR T 1 45 45 15 RHAE i EAT R Ak
H)5,K, Ca, Mg, Fe, Mn, Zn, Cu JG Z | & 4%
(1) RSD 341 K g 2 B AR, B3 M 43 2y 88. 98%
98.23% ,88.31% ,50.00% ,65.15% ,91.89% ,
67.70% , Al U, , SR FH 10 245 6 72 A BRAH K AR
CIRDRTE = =i eat SO =R
2.4 HRENBEEITELER

BEATL A R A b RO 1] 0523 S 06, e BT
TRE AL B 1 AT AL B AR PEAR B P A5 e R
(182 2t 43 3 T P it v I A — R 4 I,
FE T, T LR R S VR S A2 6
WK TEA TR RSD, 45 B L2 9. hF 9 1]
H, & 0 E W OF Il ik R 97.77% ~
102.05% ,RSD # 1.33% ~2.41% , 30 T4k

KT BiEiRE s R

Table 7 Verifying experimental results

BT R % 1 5 2 % 3 K 4 5 5 FHEIME RSD/ %
K 151.60 155.39 152.97 148. 84 158.05 153.37 2.30
Ca 213.49 195. 16 202.58 199.46 202.73 202.68 3.85
Mg 33.04 33.22 32.26 31.09 35.91 33.1 5.38
Fe 1 576.09 1 671.01 1 746.59 1 572.58 1 750. 69 1 663.39 5.25
Mn 1 269. 86 1292.70 1 306.94 1293.25 1277.92 1288.13 1.12
Zn 867. 66 834.42 1 238.05 1194.57 1310.37 810.45 20.34
Cu 98.06 84.16 98.83 89.17 85.33 91.11 7.63
Mn 151.60 155.39 152.97 148. 84 158.05 1288.13 1.12

iE:K, Ca, Mg LR &R AN mg/g;Fe, Mn, Zn, Cu JUR & HALA pg/g, T
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Table 8 Design scheme and results of the uniform

test of the ash condition of the muffle furnace

] X,/g X,/C X,/ min Y/ %
1 3(0.15)  5(600)  6(60) 6.136 4
2 2(0.10)  4(550) 1(10) 5.8422
3 5(0.20)  6(650)  3(30) 6.074 5
4 1(0.10)  2(450)  4(40) 4.750 0
5* 4(0.15)  1(400)  2(20) 3.254 2
6" 6(0.20)  3(500)  5(50) 4.875 1

29 WmAMAEFHRAEMNTLEE(n=3)

Table 9  The results of two pretreatment methods(n =5)

G FT AL B 7k R0 o 45 SR EA LA e %) M
KRG 5 2
2.5 ELERFEmUNELSR

FH BT ST R4 MR AR K 46 T8 T 28 I i )
6 A AU L AN [F] -5 2 HH M 47 42 T ot
Ro e, W 25 8 0L 12, 76 6 i 5 A A
JRH,T PP B TR S H) RSD $/NF7.89%
VEIZ I B Al F A PR K 2 L, R 3
YER L AN [R5 B 0 ) 4 TR G R &

3 g

M ITLER Jit: ¥H RSD/%
K (EEERLIRES 157.38 12.52 ASCHE N T AT R AR PO T ff 1 T8
TR G 144. 46 1.38
MO 249.49 40.67 SEARIALEE T %, X IO T ff KR KA b 1) TR
B Tk wLm 0T SRR ML T A SR 2R
e T v 36. 64 27.45
Mg TRas A 32.16 3.21 V(HNO3) : V( HF) : V( HZOZ) =7:0.5:1.5
.y BOHR: 1 546,82 4.00 AR A 2 FIRE bl B 0. 10 g, I AL BE 600 C
FRLE A 1467.60 2.00 X . RN
W rmsiank 122428 0.92 SR T T T IR A PR T A
m HIT RO L5 S ), R TR A i A
P T 66.74 11.33 EBS MK AR s 7 R B ou R S &, H
Cu FiRgs ok 95.15 3.66 . _ - _
RSD SR MEREAR, Inds B s 5 25 51 o, P38
A 10 WAL E T FRIHAT Hles R
Table 10  The independent sample T test results of two pretreatment methods
Levene J7 257 16 SEIEAE R T R
el B N WEE P 2E EEN BREK
EE Pl w&t TH o BME Gumy e mnz 5% TR LR
BBEEAI% 5143 0,053 1.459  8.000  0.183 12.920 8.857 ~7.504  33.344
iRy 2R % 1.459  4.082  0.217 12.920 8.857  —11.477  37.317
ca BBOJFEMS 3730 0,102 0.135  6.000  0.897 8.166  60.513 —139.904  156.236
1B )y 2 %% 0.180  4.004  0.866 8.166  45.392 —117.815 134.147
Mg %24 5.510  0.047  0.992  8.000  0.350 4.486 4.523 ~5.944  14.916
BT ZEAE 0.992  4.085 0.376 4.486 4.523 -7.970 16.942
po  MEEMI% 1543 0249 2.586  8.000  0.032 79.226  30.632 8.588  149.864
T35 25 R 2.586  5.709  0.043 79.226  30.632 3.335  155.117
v TETEMI% 3,940 0.082 -0.750  8.000  0.475 -11.396 15191  -46.427  23.635
(B8 )y 22 2% -0.750  4.984  0.487 -11.396  15.191  -50.485  27.693
,. WEEEMI% 34750 0.000 -6.042  8.000  0.000 -335.912  55.592 -464.106 -207.718
1B 2 R % ~6.042  4.168  0.003 -335.912  55.592 -487.841 -183.983
e, TBIEMS 4356 0.070 -7.635  8.000  0.000 -28.408 3.721  -36.988 -19.828
BT EAE -7.635  5.624 0.000  -28.408 3.721 -37.663 —19.153
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a5 R Hg 97. 77% ~ 102. 05% ,RSD Ny 1.33% ~
2.41% KNG BESETT 1 I 455 B A L A ]

R A1 BAF AR EBARAAT £ £ (n =6)

Table 11

Recovery and relative standard

deviation of each element (n =6)

ST

A W ST 0 5 AP il P ) 48
JUER I, SR AT AL P51 1 T 42 IEJ‘(W'JEQ*
SR HER PR AT A A I T AR A A
Fdh , SEa I B IR A A AT UK B e R e 1Y
Yoy A B TR TV S I Y A R A R A

pom RS Ty S SEH RSD
SR Gk WbRHE W EMCRS /% e T, B O A R TS A b PR
G oaim s st oss Lp DR (S LRI E
Mg 3216 30.00 6236  100.62  1.35 e BE— 2L i B i &g n R AU
Fe 1467.60 1500.00 2 948.70 98.71  1.51 7 RSB 2 B KR TR A A e B 4 R T 2
Mn 1224.28 1000.00 2226.27  100.16  1.33
Zn 762.47  800.00 1570.78  101.09  1.46 Ja 8L TAEH R gk 22 4580 HiAth 4 & o6 R 1 HER
Cu  95.15 100.00  197.10  102.05  2.41 7 .
A2 KSR T A2 R A E MR LR
Table 12 Determination of 7 metal elements in cigarette ash of different brands
B 65 K Ca Mg Fe Mn Zn Cu
. - H{E 160.97 225.71 37.30 1 888.42 1717.07 432.13 73.11
RSD/ % 0.78 4.74 3.43 2.18 1.06 0.64 3.52
. A 140.09 226.09 32.68 1823.92 1691.74 373.19 93.99
2 RSD/ % 1.12 1.15 4.88 7.89 0.72 3.37 1.48
, S35 {1 142.28 230. 87 38.67 2 031.71 1321.45 372.04 89.18
: RSD/ % 3.19 3.95 2.21 2.86 0.84 0.89 3.13
, S {1 135.89 229. 11 39.57 1505.17 1505. 84 304.57 75.99
! RSD/% 2.23 3.68 2.08 2.67 1.47 2.96 1.68
, SEHE 131.79 232.81 37.68 1595.96 1390. 55 776. 10 93.65
: RSD/ % 1.40 2.61 2.70 6.84 1.08 4.93 1.63
. A 140. 30 222.61 39.99 2 521.94 1 380. 52 420.05 91.20
¥ RSD/% 1.51 5.54 1.04 1.67 1.23 2.29 2.23
P— MR OEEFNI0HEETE[T]. £H#
= : Kok A2 2013 ,41(13) :5954.
[1] ¥ER, 24,84, % SOHm - wige  [4] ARG KEE IR, % BOUHL-RTR
FEFARBE R B R E R 27 L& WO E B B AR BN R BB
[J]. B % 5 o8 iE 47,2007 (6) :1210. WA R[], E % I8 % It % 4% ,2007(3) :
(2] 2,8, WFR, %5 ST WE % 4. 48.
W R A BT Mg (5] WEAEREA MARE,F. MK HM -
A44,2010(4) 35. ICP-MSHEMEHWKFEETLEMELE
(3] &, BEHA,ZHEE ,%.1%(5&‘}%@—%&%% TE L] A L 2018 (1) :36.
SEBTFRE A Ik AT R =0 E (6] #EAREMEERRELERBRZE
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Effect of tangerine essence breakable capsule on regular physicochemical

characteristics and sensory quantity of cigarettes
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Abstract: In order to further improve the sensory quality of cigarettes, the essence was extracted from the natu-
ral tangerine, and dripped as tangerine flavored breakable capsule with different quality fractions. Test ciga-
rettes were rolled with filters containing tangerine flavored breakable capsule. The physicochemical index and
sensory quality of test cigarettes were evaluated. The results showed that: 1) Under the existing breakable cap-
sule processing technology, stable and uniform breakable capsule could be prepared with the natural tangerine
essence. 2)Compared with the control samples, the pressure drop of filter rods with capsules, the weight,
draw resistance and ventilation rate of the cigarette samples increased. The release of tar and CO from the cig-
arette samples with breakable capsule decreased while the release of nicotine had no significant difference;
After breakable capsule was crushed, the release of tar and CO increased to a certain extent, and the release

of nicotine had no significant increase ; 3) By adding breakable capsule, the stimulation of cigarettes was weak-

ened, the aroma of the cigarettes was improved and enriched, meanwhile, the sensory quality and aspiration of

interest of the cigarettes were enhanced significantly.

0 5%

AR RS A 2Bk T 3 I H i .
TH 2 WA I, R AR vh ) R PR R 5 4
RS2 5 1 W R RO R TP o L R — [
VEFT I, Al A AR A, 3 &<, B2 T 9%
R YRR TS IR BRAE S — s A R
FORHTEE AR, B b U B of MR K 1k Aok
T HL A TR BB s i 7 4 22 vh 1) 1% 58 46 4
I 2, R E T B R N, FES A4
WIMAZ ¥k, WA — e B L e gen
T ORHE 2 AR AR =il T SOV S % L 5 7 A
AN RRCE VR FH A B B, DT B DR 2 i 1Y
e

PRIRTEAN T 035  WIMJR A5 R £ o Jo N 4
T UL A JH 7 it AR 45 7 TH 1) ) RE R B 5%

. RIS R R R A T A M
FEIFRE TG M o, PRI 25 SR 3R ] i Je 4 4t
HIEBR T A DR B T Y RE ), O T AT
BRI i . AN R B, T A e
TR AT el /D FE Y B T Rl SR R R
i, PRI A AR, IR — SO RA P el
AN TR ) A SCARAE I 1T B, $ BB RS 0 s, 45 A 8
HEE S bRV, BA S R A, B
RIS, A AR S 4% T NS A I A

W HEDEAE BT 58 e BN S R AT e 2 U8 i ] e %
PEHBRRAR 7 iR A 3 A3 R R A
FVEFRE I AT S A SRR R R 8, NS
A SR, B R 0 [l E R R RS
LT T T AR BRI X AR T B E
TR T R S 4 B 80 1 5 ), i R K A A
B TR EE TR RS IR A, HA A A
SRR S WG N 25 5 5 R TR R B
Ja BB IAAE FR  R, E ETE RASRE
LR, 22 57 2

R B 2= B B A S AR S A P i) T 48
B BZ , 2 R A AR S5 R IR Bz T K
T TR RAT . W B B A 43 00 2
AU AR IO R & oy, AR
TFE MR T B ScEk e
Xof W B2 1) S B A3 2R AT T A BT AR IR 5, (R
A IR B B SR U A X A A 1 52 T v A L SR
B ST, A ORI A8 R SR W 2 A R 2k 0%
FLTSINF 084 145 4 i B0 A, I X6 26 S A
AT ELALFE bR ARSI, X 2 I A SRR 0 )RR
AN SR E ST 5T, DA R 95 2 4
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WA BRIAE A B = s SR ERFE &, LR AR
BAT R T 77 5 S BRUERE (1 ] 24. 3 mm) | 41
FHTAS AR PR ™.

FE AL AR ML204 HL 543 B K (8%
0.1 mg), %i + Mettler Toledo 7y #] j=; PRO-
TOS70 EHALAL, F A2 AH AL B 5245w
77 ; SODIMAX £ I fig 25 &l & , ¥ B Sodim
Instrumentation 23 w] * ; KBF i fH 2 4 , 1%
Binder /A 5] 77 ; SM450 — PC107 B 2% B Wz KA AL ,
Y& [E Cerulean 23] ;6890 A S AH (A5 , 35
Agilent 3 ] 77,

1.2 LA
1.2.1 BREBERHH&

1) W Bz S B ) ) . 4 T4 FS 10 R B
i, 3k 40 B, HlABREOR . ] — 5 fE 1Y R KRy
HIA— & FUIH AR ER 73 880 90% 1Y £ s v (R
B 5 SRR IR BT fe AR Sy m (R B2
k)t V(LEE) =1 g 120 mL) , S FEY 5 J5 1
60 C F/KIEHEE 3.0 h. [ R B a3 i 7E
60 °C,70 kPa 7% 4 F ¥l Vi 48 & (R BN P AR
Ak, BT A HE O B A I B S L.

2) BERER FH PR K A b B 1. %8 H AT G
FRERT S T2 JR BRA: , 8 2k N A W s W 28R
W PEY L. R, Sy fif 2 S0P, 7
BN B B U HEA T R . A S B Bk
MR B ARG C 7 (AN TR, A 2 8038 o T it
) H:5.0% ~10. 0% FIBFR 3 . 1.0% ~
3.0% 02 .0.5% ~1.0% B EHEIH 1.0% ~
2.0% ()3 2. 0. 3% ~ 0. 5% (1 F7 1
83.5% ~92.2% W3R HIhlg.

3) BR KRBk 1 i . 4 BRER 1 R IEE i
£ 3 AR RS BE (R MR BRFE 5. R B2 R R R FH 43
T - W AR IR A AR, BRI R A
THOXT h BT T W AT, 58 RO R ] HLAR
M5, B SRR 45 A A B2 AS (6] A v 20l 7E
RS Y BT V) 07, T T A R R R BE A

SR YIS T LR , 10 B AR H i R AR
SEF K ST B VR B2 OBk, TR 2 T
5 3 SRR Y o i SR B MR TR B 2R 1) 1 LA A
BRANR: BERE, A, R JIE (1,25
0.6) kg, it Nk (24.3 £2.0) mg, HiZ
D=(3.65+0.15) mm.

1.2.2 BRERBRKEBEMERAERNFE L
PUAT B TR UB R TR ATL 1 45, o ) 55 1 IR B 0 ok
N INE ZBETR 4T 4k 25 22 o0 b R N R BR DR
JRERE TR S G MU W %) O 7 T B AE A
[F) S5 A IR, T BR S IS AR A Ry Xof R b
PR IR ISR (1) P AR ZER L3 2.

IR ) 10 8 AR o A ot RS A
223 ) R 52, A5 5] 3 b Bk 3 MR 0 R
T TS IR IR 1) 4 R XS BERE . 3 2R A IR A b
(R ARER L3k 3.

1.2.3 FRBEERSBHEWNUE KEM
A1 RFVRE S SRRk By
Table I Formula of tangerine essence breakable

capsule with different quality fractions %

B B o o e popen FRM

1* 5.0 1.0 0.5 1.0 0.3 92.2
2% 7.0 2.0 0.7 1.5 0.4 88.4
3" 10.0 3.0 1.0 2.0 0.5 83.5

k2 BREHRHBEAZL
Table 2 Technical requirements of breakable

capsule filter rods

/B [ )] KB JERE (5 i i
8F5 /mm /mm /Pa /mm /%

FrME 24.10 100.0 3200 <0.35 =86
nEE +0.20 +0.5 +300 — —

23 BEMHEREARER
Table 3  Technical requirements of cigarette
samples containing breakable capsule
W B KA BSCRHERE 20 SCRER A RERE
fibr /mm /mm 228 /mg MR/ /%

FrlME  24.3 84.0 650 13.0 68
2 +0.20 =+0.5 +40 +0.2 +10
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FEGE THLE (22 £ 1) C, HHX I8 B (60 +
2) %0 1 fE IR 1E 1 AR V- 48 h, 2B/ GB/T
19609—2004""*' | GB/T 23355—2009'"', GB/T
23203. 1—2008""* , GB/T 23356—2009"" f%) J5
B, DN A A oot 7 A AL O R PN 4L B o 2R
PP 0T 09 SORCAR ) L, SRR, 7K 53 F—
AT (CO) ) BR SRR ER

1.2.4 BEBFKEFMETEN HEEELET
MREE(22 1) °C,AHXIR BE (60 +2) % 1Y fE i
E R AR v P 48 b, BT PO P ZE D 23
BUREARIE GB 5606. 4—2005""°" ) 5 7 Xt A
FE & RE AT PR

2 RS
2.1 BREURIR MEHE AN & IR # @ R AR 0

=1
USRS B AR A, 08 AR M it 40 ) B
FAR I UL ZE 4 TN 5. 5 R USTIN AR B (4 3
HET 22 OIS PRAT LU, SR BRUE R A T AT BT 4 K.
JE DR IR A BA W E I, 2 5 9808 N R
E 5 [A] , T 8 A T e o T 4 MR At T
B USRS A S A EE 15 Jo] RS 25 i

K4 RERERIRIEAE 0 3 IRAT
Table 4  Physical results of different

breakable capsule filter rods

M KE/mm RE/mm [®E/mm KR/ Pa /%

1* 100.17  24.17 0.17 3180 91.9
2% 100.20  24.20 0.18 3170 91.8
3 100.15  24.09 0.16 3190 92.0
Y8 100.18  24.13 0.17 3000 92.1

A5 RFVRREIAM S 0 T AT
Table 5  Physical results of different

breakable capsule cigarette samples

S EmR/(g- %) WBH/Pa MGERE/% REREE/%

1* 0.979 1210 19 65.7
2* 0.972 1250 18 65.9
3* 0.981 1190 18 66.3
i HE 0.955 1131 16 65.8

SEARTCREMA , T AE M 22 S e i AR TR T,
S A W BEL B XU A R

PAFE 4 FIFe 5 rpovt BFE S 0 P BRAG br ol 35
{EL, >R JH] Minitab FAAEAS T 4650 % o Bz MR R DB A
T MR & 38 B 5080 AT 50T, 5 5 50l
WK ERIE T B, AR IR 6. l R 6 A,
UM B3k I, %o U T B L 45 R AR S o 6
W BEL R0 KR A B B 52 (P < 0..05) , 3
HH 5 A V8 AR B 1) % R 8 AR AR A L 8 2R
TR 1) P A JR A = i R LR Rl KR A
R

A6 R R IR Y I AT
BHATHEER
Table 6 Results of single sample T-test for physical
results of breakable capsule filter rods

and cigarettes with breakable capsule

ity T{H P

TS e % 31.18 0.001
2 8.19 0.007
08 32 % B 4.86 0.020
S T X 7.00 0.010

2.2 BREBHRMNEEERESKRSBEHREN
=AU

X A A A R AT 3 D R R R R, 45
SRULFET. AT T WAL, 5 X BEFE & AR e, B
% B B 110 25 R R i BORLAH B L ARl AN CO B
YA TN, X5 SCER LS ] I RIF T 25 R — 3L,
KRR ) R AR AR AR . AR 7 HpX) B
() 3 3 A A E R o R R O E, R
Minitab FRAEAS T A5 35 X Bk Bz 42 2K 45 08 3= 3t
SR O BECR EAE BT 50 BT, %5 5B
NGRS AR IR 8. R 8 AT AL IR
TR R KR BRI, X5 JH A A CO A RSl i A
WV (P <0.05) 0 B8 ) B il i S 1
A 25 . U S R G AR L, R R A
(R RN CO B o A ol /) e 3, Rk 1 i
HZEREIARE. HEFE ARG,
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AT BRI BRI SRR
R A BT LRBARI B E
Table 7  Deliveries of components in mainstream

smoke of cigarettes with crushed or uncrushed

breakable capsule mg/ %

J =) 4 e 5 57
pagist 13.54 10.70  1.07  10.81 1.77
% 13.20 1034 1.09  10.04 1.77
"\ 381 1082 107 1072 192
, #1329 1043 107 10.07 179
2 2 1370 10.74 1.08 10.83 1.88
. #1328 1039 1.04 10.13 1.85

3 B 1394 10.91  1.06  10.90 1.97

A8 BRAREMIAMABRSHAE
BHRTHRIELER
Table 8 Results of single sample T-test for
component deliveries in mainstream smoke

of cigarettes with breakable capsule

F AT T8 Pl
£l -12.04 0.003
HHB% -0.229 0.840

(0] -27.591 0.001

PRI I R o ok A R A A D S A A
TG , T HLH A B A7 A foiT 80 P T A2
AR , S ECEE HE T ERARA P RO
AL il 8 2 2o 98 1 R, 3R T R

2K H] Minitab BEXS T R 560 xF 3 7 o PR B b
BROAR AR AN i 1445 0 A R e i
WAt o0 b, 25 R W3R 9. LUMRER B AR A
BRIV 0 T A MR iy 2 DR O BT Y LU A
PRI Ani&l 1 przs. i I8 1 a] 0, Al AR BCR
CO BEHCER B L E R T 1. 0, U4 BRI 0 o
3 P YRR B 5 BT R T A
T AR 2 A, o BRI 5 M S AR A CO B
TRCHE RSN AT S 25 V22 5 (P < 0..05) , 1y %o 44
BRCRE TRt A 52 ) A W 25 M 22 . U0 D 8 R
e AR AT CO RSO A 48 T e A, A el 1

R BA N B2 S A B3 X — 4R
55 3CHR [ 4 ] B — 2, 2 IR B8 RS D8 W X
HR A I I8 RE 7 W) 0555 . H BR AR 22 I R T
U AR I A ], R B 52 2 Y BEL T
F )N, DR TE AV IR I, S EOm SR
PR B AR AL T, 2E TS B8 W6 M U L%
PR PRI AE I JEAE s
2.3 BREBEHRXERERE@RIRME

FRERUE AR 1] [ o A R S Bl
S RVGRIE T , BTN, St Srid e A A
W 3 AR Bk A AR AT R S R T
L R ILFE 10, A PER N B2 —E0A D, B
T HRBHRER) 3 M MRAE b 1 A ORFAE 2
AT R AR R B AT A 2R (B A

£ 9 BIAM SRRk A AR A A LT 2R A
RAFER TN TSR
Table 9  Results of paired T-test for component
deliveries in mainstream smoke of cigarettes

with crushed or uncrushed breakable capsule

F RIS T8 PH
2 -6.78 0.011
K B8 -0.23 0.420
o) -27.59 0.001

 — 1075 47

Loal i 1046 42

1009 35

= ik 0
AR i
B 1 MRBERRBRS KRB ILT
BB S 2RI AR B E 8 AR
Fig.1 Ratios of deliveries of components in
mainstream smoke between cigarettes with

crushed or uncrushed breakable capsule



BE,E RERKRN B E AR AT &N

.45 .

PRI AN — S Hoh U R i Y Ik B
A A 2 R E R R —ERT i
it A A T A S 3 o, A [ R JR, R R
R, 2 D A BB AR o, AR Tl o 5
PR SR L HAE R R
N 3 RH A A AR R A sz W A 5 A T
(1 T, R S = AR, % i, A<
THE S8 4 o L AR DR ] M 80 5 3T 5 R B 14 R
B o3 W, IS SR TR PR AR ) ek 2
R 2R HA IR 22, A AAET iz
ARRH IR, AR AN A0S BERE il 2 10 A4 2R
PN 3 BV JEE 1Y) R B K3 AR P35 A H S
Jt BT A R VR A, DA R
FEIRIN T il e % 8 el R, R
2 HUMUEANYE 801 26 M I )RR A

£10 FRERHAEBHLRETRRIFNER
Table 10 Sensory quality evaluation of different

breakable capsule cigarette samples ix

WO A I R IR Rk Bt

]

i 5 32 6 12 20 25 100
1 5.0 29.22 5.0 10.45 17.82 22.78 90.27
2* 5.0 29.51 5.0 10.77 17.96 22.73 90.97
3" 5.0 29.15 4.5 10.63 17.63 22.41 89.32

XH 5.0 29.02 5.0 10.57 17.94 22.02 89.55

3 4hip

ARSCUIHRTHE G MR dh o8 H Y, iz
M A EBHIHUAC R R B 23845 T RIRHR B
AP, FEIRBCTH A [R) 5 i 70 R Bk s
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TINR BE AR ER A DR PR M AL it 0 | A 7 BEAL 4
PRI AR R B A, A AR 258

D) TEBA SRR A 7 L2 BRI
K ] LA AR B AR 3 2 BB MR ER.

2)) 558 BEGE AR A HEAE S0 R EE, TSR B
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Study on preparation and wetting behavior of superhydrophobic copper surface
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A IR AT A o ‘ o . -
A5 EAT 0 2 M ) & B AR HK AR 09 AR R B, AR R AL IRAT A, SRR AL A ARk

B, % 2z khaf ] (FeCly A3 TR & HCl o2 4 A 2B & 2 AT 1347
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superhydrophobic Jy 158.6°F2 153.6°, % k& @ LA A F KM AL ;2) 2] 4k af 1] (FeCly RAn& 3T
copper surface ; EHCl AT LAY AZ EAXEEZAMEX A, A RKERA LA
contact angle; 2 153.6°,152.6°,153.5°,152.0°, 48 & L3k 4% 4% % 100 min,2 ¢/L,120 C,
wetting behavior 3 ml/L.
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Abstract : With copper as the base material, using simple chemical etching, the mixed acid solution of HCI,

HNO,, HF (chemical etching solution A) and mixed solution of FeCl,, HCl ( chemical etching solution B)

was used to prepare the copper surface with superhydrophobic properties, and the wetting behavior was stud-

ied. The chemical etching solution B was selected to investigate the influence of main factors ( etching time,

FeCl, addition amount, drying temperature, HCl addition amount) on the surface wetting behavior of the

obtained copper. The results showed that the contact angles of the copper surface obtained by using the two

electrolytes were 158. 6° and 155. 6°, respectively, and the surface had superhydrophobic properties. The

etching time, FeCl, addition amount, drying temperature, HCl addition amount and contact angle were posi-

tively correlated and then negatively correlated. The maximum contact angles were 153.6°, 152.6°, 153.5°

and 152.0°, respectively. The corresponding conditions were 100 min, 2 g/L, 120 °C, 3 mL/L.

0 5%

ST 4 X /F 2 A2 ) TR Tl
07 R LA T B S, R A A (K4
f1 > 150°) FIAE KM R BEfilffy < 5°) 3X P f
PRI SRS . K 5 TR S 5 K A 2 i £
KT 150° g PRI > 1] i T e a9
Sy 3 T Ak 2 4R R MO L AT 25 # te
(95 T R T W I B K 9 B Lk v
WAL S KM B A 195 65 e sk SEL A 47 vk
AET SR A R K 2 T A A LS A
— SRR I 77 A — S BB S5 4, R
RS 25 T BT B AL 2 BRI R T 1 Eh Y
WIT S AR T A MR 2 ) 4 Oy i
Az 2 s Az SR RET T
Je—B e A AR AR T R
A PRSI B Ed T — B R
Pt R X 7 WA AT B o 4
ARG B R A, HOBS K S Al bR
AEARMEAT 25, 13X BRI T LS Br i Al PR, SR
FRAAR HL2S 5y 4 VE 19 77 5 bR 2 T ) A
TR, B8 FRH 7 7K 3 T 46 P MR —.

s JB AR THT 11 8 B 7K AT AR T
I, B 3 A KA LR T AR AT M, A
T i 4 AR 2 T 1145 VK, T3 ] 786 s 4R B vk ik
LA TR (. PRI, SR 3 T R
IRBEFE B TRl T g i 22— A gy

2SR A 2 20 ko, T HCL 333 %0 phol 46 1
BB ZK BR 2 T, 422 il A B B3k 156°. R.J. Liao
2EUOSR FAR2E %0 ik, T CuCly 1 W %0 ih 15 5]
T BB K AR R, HE A Ak 161, 9°, A5 Ak,
A T ER R A VKRR BT R A o A ) 3
BT — WL CuCl, Al Na,S,0, B9IR A H
J 07— B 8], 6 5 0 e A BT T pm S 500RE
FERE BT, 0 FH — 8 W B 1 1E - i ox HL b
B KB, il 28 th T ELAT BB K R 1 el 1)
Pk 1540, LA DI SR A D LI, ol
AUTREA AL AR ZnO ARG 9K ROEE 1Y
MBS S5 A8 200, FF H T /b 3k = & S| LR R E
M, Hil e T A B s KRR Y IR R, 2
faliff ik 150°. H AT, 523 2% 1 1Y) 5 K M2y
SR WA, B0 5 A2 220 ok ks 2 okt P2
Kk maen 1.

AR SCA A R A SRR AL L, SR T EL R AL
~: 70 vk, i HCL, HNO, , HF 41 5 19 VR R 74 W
(fb2=Z0 ik A) Fi1 FeCl, , HC 21 % 1 TR & 7 W
(AL2FZN i B) BE A AN 5] ) ZI by il v HLA
B KRR A4 208, DF R VR AT Oy, R R
SZ0 PR B, % 88 LR 32 2 R 2R X T A 4 2 16
TEVRA TR B SE R, LS A 4 R e Tl A
AT N S FE SR AR SR

1R ik

1.1 EFEMBEMUE
EZAORES G 47 (30 mm x 20 mm X
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0.8 mm,30 mm x20 mm x 0.6 mm) , M i F
B A B EHA BRAA | 775 FeCly , REETT 2 R
FNT7 s HE KRBT XU A 22 30 B 4 A R A
H] P HNO, (BT 50 80h 65% ) , KN IR Je 1k 2
) HCL B 80k 37% ), JF &5 &
e 2AR A BR A T 7. DL R34 B .

F AN A : SI200B £ il AN, FigERAE(E
AR AR AT ISM - 6360LV 17 & 5474
M7 i f4%, H A JEOL /A ®]j7; D8 Advance
X — ST, 5 Bruker 23 w] ™.

1.2 XIWHE

1.2.1 {ZEzIMEMES SLFEZIMAE
2= 20 A A BC ] MERf B 15 mL HCI,
5 mL HNO, FI3d & (1) HF 8] ABHF i FE R
AHY5] HCELS min, BEIEER, & .

B4R )R 30 mm x 20 mm x 0. 6 mm [R5
e & Tt F0 DY R v 4 ) 8 RS S Uk 2 IR, K
15 min, SR J57E LB F/K P A IS UE 15 min.
THVEIS B AR R 3 9 5 G 4 A 20 i A
b, Z IR 100 min. f5 J5 BT 2B K
AR 10 min, BT, A 120 °CHERE Hh OR47
2 h ity %5 H.

2R B B L UGS # Y FeCly
BIABHH, A —& &) HCL, i FE IR A 34
A7, FIRACE 15 min, 25 H].

H RST 2 30 mm x 20 mm x 0. 8 mm 4 J
i £ Tt F0 N R H g ) B PS VA R 2 Ik, BRI
15 min, SR J57E LB F/K P A IEUE 15 min.
TH VS WA iR A B 5 T 4 ) 20 o B
b, Z0 IR 100 min. f5 J5 BT 2B K
A 10 min, B, A 120 °CHERE Hh OR4r
2 h ity % H.

ARSI A E R T AT
1.2.2 4AMFEFREEMAZZME ST

TERT I 5250 B b, SR P AR 1, 1B 4
A2 2O B, 5 S22 PN [H]  FeCly 3 h& it

THIRLEE CHCL 5 8 o JT A5 ) 3% 100 422 ik 71 1 5%
Wi, EZLBRANE.

4 FeCl, #RINE 2.0 o/L, BE ik
120 °C,HCl ¥k 3.0 mL/L i, 2% 224N [
Z) i i ] (40 min, 60 min, 80 min, 100 min,
120 min, 140 min ) Xf JIr 15 4 2% 18 42 fil £ 19
AU

2 Z) ol mFE] Sy 1000 min, HE R B N
120 °C ,HCl %S4 3.0 mL/L B}, % 52 AN [
FeCl, ¥R (0 ¢/L, 0.5 g/L,1.0 g/L,1.5 g/L,
2.0 g/L, 2.5 ¢/L, 3.0 g/L, 3.5 g/L) % {54
P b F 5.

%) phinf 1] 24 100 min, FeCly %5 /i & 4
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Fig.3 Optical images of water droplets on

the copper surface before and after

etching by chemical etching solution A
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Abstract ; Using styrene as monomer, divinyl benzene as crosslinker and benzoyl peroxide as initiator, span80

as surfactant ,monostyrene porous poly ( styrene-divinyl benzene) microparticles were prepared by surfactant reverse

micelle method. The main factors (surfactant dosage, stirring speed and electrolyte type) affecting the particle size

and distribution of the microspheres were investigated. The results showed that the T, of the microspheres was

170 °C. With the increase of the amount of span80, the particle size of the microspheres first decreased and

then increased. With the increase of the stirring speed, the particle size of the microspheres decreased. With

the increase of the strength of the added electrolyte, the particle size of the microspheres decreased.
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Abstract : The effect of different reaction temperature, reaction pressure and the ratio of water to lignite on the

H, production by gasification of lignite in supercritical water was investigated by using lignite as raw material

and intermittent high temperature and high pressure reactor. Then, the catalytic effect of Fe powder and Ni

powder with different mass fractions on the production of H, was studied separately. The experimental results
showed that the increase of reaction temperature could greatly improve the yield of H,. The suitable reaction
temperature was 405 °C. The effect of reaction pressure on H, production was not obvious, but the higher
reaction pressure would slightly increase the yield of CH,, the appropriate reaction pressure was chosen as
23 MPa; higher ratio of water to lignite was conducive to the production of H,, but the cost would also

increase, the appropriate ratio of water to lignite was selected as 10 @ 1; the addition of metal catalyst Fe pow-

der and Ni powder could significantly improve the yield of H,. When the mass fraction was low, the catalytic

effect of Ni powder was better than that of Fe powder. When the mass fraction was higher, the catalytic effect

of Fe powder was better.
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Abstract : Starting from polymer membranes, inorganic membranes and organic-inorganic mixed matrix mem-
branes, the progress of membrane materials for the separation of phenol-water and aniline-water systems by
pervaporation technology in the past 20 years was reviewed. It was pointed out that the flux and separation fac-
tor of polymer membrane materials were low, and the trade-off effect was common, while the flux and separa-
tion factor of polyether copolyamide (PEBA) were kept at a high level, hybridization and other modification
methods could be used to improve the separation performance; inorganic membrane materials had the disad-
vantages of poor mechanical properties, difficult processing and high cost, and related research contents were
less; organic-inorganic mixed matrix membranes could combine the advantages of polymer membranes and
inorganic membranes. The trade-off effect of the polymer membranes was effectively solved, but the compati-
bility of the inorganic particles with the polymer was not good, so that the membranes was prone to defects and
the separation factor was lowered. In the future, the matrix membranes will become a hot research topic. By
searching for particles that interact more strongly with the polymer, the compatibility of the doped particles
with the polymer will be better, the dispersion will be more uniform, and the separation performance of the
mixed matrix membranes will be improved. As the selection of porous materials, in addition to the development
of new metal-organic framework MOFs materials, the modification of MOFs, the design of more efficient trans-

port channels and so on are also a trend / development.

0 515

A ARG ) N TR B2 YR
A AE AT AT BRI A P
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M. Hoshi 25'°' 5@ 33 8 T —. [ ( PTMG) I
4,4" - “HC K g — AR i ( HMDI) J i
A Ik 1) 3 & B [ HMDI-PTMG (2900 ) ] #F
B, I e T R Z LR )Z Z (8] il =
HRGBJ DS A T, WE9E T AR 2R M Tk
pH (B FRAFE L BE 375 20 00 7 0 B 1 B B X6 9
7538 2 A A3 B R 1 s R TR BE R pHL B
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YRR 585 R Z A0 G R . 25 REW, d ot
PU JIEORE A M PRI o 5 R 2 rT AT Y, i
XTPR R R E B AR 9 76 PU B RL Hh 178 15 15 i
JiE R L.
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AL R — AR T IZNRE R B K
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XTAR B B s SR A T 5 B3 AR &
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BN 0.86% HRAEIRLEE K 80 C T, 38 B
R ST N BOA B R i (19.7 % ). A, 7E
T I e 53RN 1% (19 7K VA R R B S 5 e
i g ST X B W R R 3K 0. 18 g, JL
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VAT ] AR i B 5 53 T Pk 4 T 1 R B T, DT S
FIRm AR 1S E AR

T rr AP DI TE Rk R DY 2 155 A 5 1 3R 1 4
T ¥J5 PDMS i, % B A 1A A e B X i i
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Table 1  Comparison of pervaporation separation performance of several polymer membranes

SCHR AR BHRALL ORI sSOR B 3B %o FHRGRE/C B iE R/ (g-m > - h™") SEHT
[4] PMSP R+ H,0 3 40 0.5 23
[6] HMDI-PTMG H +H,0 1 60 90 11.7
[7] PIUU A +H,0 7 70 33.8 101
[10] pPSI K + H,0 3 60 570 20
[13] PEBA KM +H,0 2 60 150 41.7
[14] PEBA HE + H,0 0.8 80 260 28
[16] PEBA R+ H,0 1 80 1222.5 51
[19] PDMS A +H,0 2 70 204 21
[21] PDMS K +H,0 0.01 60 87 4.75

WA N 3 15 )2 [ 2 TE 2 AL SR BRI R
AR H R T B 48 4 Jm AAkd
(GRART AR ¢ S

B o TR — A E A LA I AR R
R A, B HEAT T ELR FLIE S R L A
AARGF R e R, T IE AT IR Y Si/AL Fb i Sk 2t
AR AT b AT 43 O R A Sy ] A W% 51
MUK LR 2, B A1 40 T/ N PV I
MR A SCHRRGE.

A A. Alomair 25" 6 £ 43 AR I 78 1R
1.5 mm {48 Z AL HER T il T A R
AT FIRE A A7 P S 2K - O I, 1 e
HBEA A 3E W AL 42 (0. 41 ~0. 60 nm) 43
K ORI L o, A kA R 43 B A
T a=16.51 B TREL WA 15,16, T 5
FHK BB R (303.47 g - m ™ - h ') BERE
T AR AR(70.57 g - m ™ - h7'). HRZ
B A B — B, 33X P BB EB A7 E trade-off

HAT, TR - KRR - KRR 55
(B B IAL TR A B BIF 58 AR /. LR
R — 2 TCHLE A BHE A DL PE BE L 22 LA 2 i
T HBA S H, 2R M8 i H
TIOR3 B4 5 43 AL B 2 1 DA 7K
H a3 B ME L AR X SE R ) T TC LR AL R
e G ) 1z .

3 APLICHLARALE

TR TOHLIEEFER G W IR D0 4 A
%, S. Kulprathipanja 25" {£ 1988 4F 15 Ik H1 i
T Z2%4L KX MMMs ( mixed matrix membranes ) )%
FI. B MMMs g M & 32 LUK, & B IH 58 910
PEREATRHG 2] 1) 2 AR5 AN, s o 5
i 4 s ALY BRAOKRAE (MWNTs ) A1 25
15 (GO) | A Aunk &8 - A PLHESE (MOFs)
S0 BRSNS 5 A W FE B R DA
BBV TERE X T 0 B K 2R By AR e 7Y
JURP AL IS 1S 1A o B PEREAY I 24 5 6
ZEhA 2.
3.1 5F0E

oy Y — R AL EA R AR Y FLIE
AR FLTE AL B R/ INR A3 B AN [ RO A 43
151 & 5 e [ D B LT 1 B N = SR 4
R, IF HLRA RS Ak i £L 3 2y 28 19 F
AN T PR HOE T8, % AR TR L IE N
) oL 4§ 7 N R OB PURsv (R

D. Li 500 2 n - 23 = LRI S
(OTES) 4b B it iy ZSM-5 ks 5 52 1k Y PDMS
IR A 7 B0 5], LR W SR £ i (PVDF) fE
h PR A T R S SRR A . G I B
R RAE B, 5 I th ZSM-5 9 4 AH L,
OTES 42 A4 9 ZSM-5 7 Il rpr 73 T SE 1 2], I
I, oA W BB FE . Fefil i S22 2R
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Table 2 Comparison of pervaporation separation performance of several mixed matrix membranes

Y Wl S o b KRR OHUETY s b Svipliny
4 % 5 4| \, 75 Ve pE YA
Sk JEE24 FR b E N R % B % R R B/ C J(g-m-h) A
[35] ZSM-5/PDMS  Z&W; + H,0 0.1 40 80 5.78 4.56
[36] MCM41/PEBA iy +H,0 0.5 4 70 1020 35
[38] -CD/PEBA KM + H,0 0.5 0.5 50 83.62 43.3
B

[40] MWNTs/PU Wy + H,0 0.5 0.1 80 175.56 2.8
[42] ZIF-8/PEBA K} + H,0 8 10 70 1310 53
[32]  v-ALO,/PEBA  Zj% +H,0 0.5 2 70 5640 3.07

FH, ZSM-5 SR ) fin A ff PDMS/PVDF & &
T iy gk Mk — 2P 4 . 72 80 C & T,
FAFT 508 0. 1% BRI 30O B T8 05
RARYERE I3, 2 ZSM-5 1 48y 40% , I i
I IE] 2y 60 min IR, J3 75 R ¥~ FHAS 3 1492 375 T
ik 4.56 f15.78 g+ m > - h'.

FRHET o 2k 7 MCMAT 431575 45
755 PEBA o, %14 T PEBA/MCM41 Z24k
T, ST RIEE T 40 0 JE S B Sk RE A 52 0
AR SR R B, T MCM-A1 7350 % 48
D IE IR BT e, SE 78 MCM-41 53~ 1) s
AR EE L2l PEBA JB . 4 36 58 4 Jox & 73 50
40 BsF , JES 1475 K 52 R T3 19 I T 4t 38 381 e e
FES 5 I FR BE LL 4l PEBA JBERG K T 43% , 43 ¢
R TR W B 520 0. 166 g, I 12 375 3 et 3K 3]
1.02kg-m™ +h™".
3.2 p-INHERE

B — FHIHE (B-CD) & —Fh FRARAR R M i /K
PEMPRL, 25 AR 6.0 ~ 6.5 nm, X 35 B 4k
GYEA BRI, K45 B-CD M E
1 PRt E stk L

SR 6 B-CD 7 %] PEBA-2533 H
il 45 T B-CD/PEBA ZAb i, 70 % Ik S2 3 vh &
B, T B-CD WAy ) i e PR, IS 1 75 ik 2
BEE B-CD 15 75 5t A 3G I imi 14 K. 3% 3% R Ak
R, IR B-CD T3 1 R, ARy 12
75 I S 0N, T K B8 37 e

R X JE T B-CD 3 7p ik iy i 45 JBE v 72 2k
BRI I, #5555 7K 43 B A ELAE P B 58
FHUEREKPER . 12 50 C &4, B B-
CD 18 BT 435K 0. 5% I, M 195 375 38
F4y 8 7 4 ) 35 83.62 g+-m™ - h™' Al
43.3.
3.3 BMRE

ZRERRA KA MWNTSs ( multi-walled carbon
nanotubes ) FL A5 — Fl 4 ) — 4 B9 IR 45 4
HUBTE RE AR E P R AT i T HRA G &
FLARFNEL K, PR B T ] 26 R A I R 5
BIRALIE.

FEHY T B - MRS 1 3 IbRR 4 K
H (MWNTs-OH) LA$2 i AR R 5 W0 Hh B9 20 1K
P K SOV S AR S E S 2 A ) PU
JEr, 43 530 o 2%t 4 B kP 1) P-MWNTs-OH/
PU JEFIAL 2 M) C-MWNTs-OH/PU i, F-K¢
ENTHTBERALB K b T4 0. 5%
AU RIS B, BEA RHBOR B 1Y BT, 805
T B R AR LE BT X AT REJE B TR
5 PU RARBUA B — PRI A A AR 1 2R 71 )
80 C 4/ F ,C-MWNTs-OH/PU Ji ) 43 85 A
B, N 3.6, &R 101,73 kg + pm -
m~> « h™' i P-MWNTs-OH/PU J [f) 1% % 38 &
KK 175.56 kg - um + m >« h ™' AR
FH2.8.
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3.4 &E-BIER

4 J& - A HLAE 22 MOFs ( metal organic
frameworks ) J&—2 1 Z M 4 )@ £k SA PRI
ibh — 4 A B A AR PR, SREA HLA R
FTCHLA LA L. MOFs FEAE LR m LR
CINGICINS a2 e ISR Sex7/)i Ly vy S YRR AR iR ERS
PESFOUA, LA T 538 VR A 2% A RS 358, 1) A 5T
.

WA DRI TE B 22 (ZIFs ) i MOFs [y —4>F
296, BA TR GF i FARE PR AL e R e 1, o
ZIF-8 ELA mi K i) NP FLIE H L4 R G ] 4
W RE YA R IIAR R, ZIF-8 X
AHAA VYA IR G R PR RE, 23 T
T

C. Ding 2" &1 T Bk Pk ZIF-8 Bk, 45
HAnAF] PEBA o, LB 5 RAE W, B A
ZIF-8 JHURLHY) PEBA JIEE W 1f0 4 A BB , 7EAIR T 2
(TR EN 5% ~10% ) F ZIF-8 43 H 5.
XPZ A A L 1) % 335 R AL R BE BIF 5T 45 SR 3R W,
ZIF-8 [ A3 1 B g /K , TR E IR B
70 °C ,BHE 2R Wy ot e 53 B 8% I, Z1F-8 11
BRI 10% (1 PEBA [ A9 5 1995 1 1 i
M4l PEBA i) 846 g - m™* - h™' 1 fin £
1310 g - m ™ « h™'  SpB T 39 343 53.

SR A VM, LR T A
MMMs HA S e £k, Fe, B TA R EW
YERMEE T, MMMs 5 AT L TG AR B 4 () LA P
fiE, Br L MMMs e 5 2 & 4 5 0 JC B S 1) A
R 3O PSR i 38 45 SR w] k0, MMMs € AT LA
A B AR IR A W Y trade-off RN, 7E 18 15
A R, 3 B FRe s IR R TR R 1Y
KV B R T AT A TS
AN T R AT R 5 — | S Y kL
RHRERER BN, XA R T HAE =5
TR G 5 Y S R o A AL A

Gy thy BB 1 e R 76y 2 B IR 1, ) o X 4
FEMIHEAT A SA A M , 3 9 -5 R 0 R 1 AT
B2 =, T PR A A SO S 2 K R
TENE PN AR

4 251G

MHB BB AR ST B K P8BSR R
FUATARAF N R AR B e 25
PREAIRRE N R, WL T B ER I oE
R B/ R T ) Tl A 1V . AR SCEE X R A
R TCHLIE A HLICHLZS PR 3 b IR bA e} £33
THAB &AL BT Ry - KA R I
W - KRR T B RIBT IR 15 - ZHCRE W)
JEAS L) 95 25 3 e 20 3 D5 B2, {5 PEBA
IR A5 15 308 M S TR A DR A 2 g 1) 7K
L PR AIIR b SE et T k2P AR e
SrEPERE. (HIE RS YA RS il A7 7E trade-off
RO, X e A5 0 MBS R T 1 1 w5 g 2R ) X
AL TCHLBER R AE LR RE R 2 A S in T B
JEAS By SRR AL, RLMAR SR FH AN B ST AR A
AHTCHLAALIE AT PLZES R A Y AT AL
PURE, AR IR A WY trade-off 2500, {H
T IO T 5 0T A R AR A 1 A7 A —
A RS S Bt/ Ee T e i i R TR 2
Syt BRI 11 A R ) 735 DR 1

APUICHLA AR R BA DR A H, 2
D IERA R B 78 P Rk B RS &
OrFAREAE S AR, MR AR T 5 &
Or TR BEAE o0 HOE ¥5). MOFs B1RHA R
AA P, BRI PERE , AT BN 28
BT BT Z AL RE, K B L MOFs
FEBE, FEXT B MOFs SEA TRl , i i it 54
R i i T S5, A BRI AR R YIS 5 1]

S0k

[1] ONG Y K,SHI G M,LE N L, et al. Recent



HOLE,F R TR AT KB K5 Z R A R R R

.75 .

[3]

(5]

(6]

(7]

(8]

(9]

membrane  development for  pervaporation
processes [ J ]. Progress in Polymer Science,
2016,57: 1.

FEEBT,BHE. A R RS
FARM B BRE5HA,1998(5) :3.

LIPNIZKI F,HAUSMANNS S, TEN P K, et al.
Organophilic pervaporation: prospects and per-
formance [ J ]. Chemical Engineering Journal,
1999,73(2) : 113.

MISHIMA S, NAKAGAWA T. Pervaporation
properties of humic acid-added membranes
[ J]. Journal of Applied Polymer Science,
2004,94(2) : 461.

ENNEKING L,STEPHAN W, HEINTZ A. Sorp-
tion and diffusivity measurements of cyclohex-
ane + benzene and cyclohexene + toluene mix-
tures in polyurethane membranes. model calcu-
lations of the pervaporation process[ J]. Berich-
te der Bunsengesellschaft fiir Physikalische
Chemie, 1993 ,97(7) . 912.

HOSHI M,KOGURE M,SAITOH T,et al. Sepa-
ration of aqueous phenol through polyurethane
membranes by pervaporation [ J ]. Journal of
Applied Polymer Science,1997,65(3) : 469.

GUPTA T,PRADHAN N C,ADHIKARI B. Syn-
thesis and performance of a novel polyurethan-
eurea as pervaporation membrane for the selec-
tive removal of phenol from industrial waste
water[ J |. Bulletin of Materials Science,2002,
25(6) : 533.

0’ BRIEN K C,KOROS W J,HUSK G R. Poly-
imide materials based on pyromellitic dian-
hydride for the separation of carbon dioxide and
methane gas mixtures[ J]. Journal of Membrane
Science,1988,35(2) : 217.

PITHAN F,STAUDT-BICKEL C,LICHTENTHAL-
ER R N. Synthesis of highly fluorinated copoly-

[11]

[12]

[13]

[15]

[17]

imide membranes for the removal of high boil-
ing organics from process water and wastewater
by pervaporation [ J ]. Desalination, 2002, 148
(): 1.

KREA M,ROIZARD D,MOULAI-MOSTEFA N,
et al. New copolyimide membranes with high
siloxane content designed to remove polar
organics from water by pervaporation[ J ]. Jour-
nal of Membrane Science,2004,241(1) : 55.
PRADHAN N C, SEKHAR S C,SOBHAN N,
et al. Separation of phenol-water mixture by
membrane pervaporation using polyimide mem-
branes [ J ]. Journal of Applied Polymer Sci-
ence,2002,83(4) . 822.

JONQUIERES A, CLEMENT R, LOCHON P.
Permeability of block copolymers to vapors and
liquids[ J]. Progress in Polymer Science,2002,
27(9) . 1803.

KUJAWSKI W, WARSZAWSKI A, RATAJC-
ZAK W, et al. Application of pervaporation and
adsorption to the phenol removal from
wastewater [ J |]. Separation and Purification
Technology ,2004 ,40(2) ; 123.

HAO X, PRITZKER M,FENG X. Use of pervap-
oration for the separation of phenol from dilute
aqueous solutions[ J ]. Journal of Membrane Sci-
ence,2009,335(1/2) :96.

ZHANG X, LI C,HAO X, et al. Recovering phe-
nol as high purity crystals from dilute aqueous
solutions by pervaporation [ J ]. Chemical Engi-
neering Science,2014,108; 183.

LI C,ZHANG X,HAO X, et al. Efficient recov-
ery of high-purity aniline from aqueous solutions
using pervaporation-fractional condensation sys-
tem[ J]. AIChE Journal ,2015,61(12) . 4445.
SAWAI J, HIGUCHI K, MINAMI T, et al. Per-

meation characteristics of 4-substituted phenols



- 76 -

a5 201949 A 4534 % 55 4

[19]

[20]

[21]

[24]

[25]

and anilines in aqueous solution during removal
by a silicone rubber membrane [ J]. Chemical
Engineering Journal ,2009,152(1) ; 133.
SAWALI J,ITO N, MINAMI T, et al. Separation
of low volatile organic compounds, phenol and
aniline derivatives, from aqueous solution using
silicone rubber membrane[ J]. Journal of Mem-
brane Science,2005,252(1) : 1.

WU P,FIELD R W,ENGLAND R, et al. A fun-
damental study of organofunctionalised PDMS
membranes for the pervaporative recovery of
phenolic compounds from aqueous streams[ J].
Journal of Membrane Science,2001,190(2) .
147.

BENNETT M,BRISDON B J,ENGLAND R, et al.
Performance of PDMS and organofunctionalised
PDMS membranes for the pervaporative recovery
of organics from aqueous streams[ J]. Journal of
Membrane Science,1997,137(1) ; 63.
By, R & £, & . PDMS B & & R o # &
FEAE B EANF R [T]. TR,
2009,15(4) : 31.

H & Ak AR 5 A ALIE 2 & BOR B 4
Hese At e ()], 38 5 48 ,2011,21(1) :45.
DAMJANOVIC L, RAKIC V,RAC Vet al. The
investigation of phenol removal from aqueous
solutions by zeolites as solid adsorbents [ J .
Journal of Hazardous Materials,2010,184 (1) :
477.

ALOMAIR A A AL-JUBOURI S M,HOLMES S
M. A novel approach to fabricate zeolite mem-
branes for pervaporation processes [ J . Journal
of Materials Chemistry A,2015,3(18) : 9799.
KULPRATHIPANJA S, NEUZIL R W, LI N N.
Separation of fluids by means of mixed matrix
membranes: US 4740219[ P]. 1988 —04 -26.
BHAT S D,NAIDU B V K,SHANBHAG G V,

[27]

[28]

[29]

[30]

[31]

[33]

[34]

et al. Mesoporous molecular sieve (MCM-41)-
filled sodium alginate hybrid nanocomposite
membranes for pervaporation separation of
water- isopropanol mixtures [ J |. Separation and
Purification Technology,2006,49(1) ; 56.
MUKHERJEE R, DE S. Adsorptive removal of
phenolic compounds using cellulose acetate
phthalate-alumina nanoparticle mixed matrix
membrane[ J ]. Journal of Hazardous Materials,
2014,265; 8.

JAE-HYUN C, JONGGEON J, WOO-NYON K,
et al. Incorporation of multiwalled carbon nano-
tubes into poly ( vinyl alcohol ) membranes for
use in the pervaporation of water/ethanol mix-
tures[ J ]. Journal of Applied Polymer Science,
2009,111(5) : 2186.

WANG N, JI S,ZHANG G, et al. Self-assembly
of graphene oxide and polyelectrolyte complex
nanohybrid membranes for nanofiltration and
pervaporation [ J ]. Chemical Engineering Jour-
nal,2012,213 . 318.

VERKERK A W, VAN MALE P, VORSTMAN
M A G, et al. Description of dehydration per-
formance of amorphous silica pervaporation
membranes| J |. Journal of Membrane Science,
2001,193(2) ; 227.

HAN G L, ZHOU K, LAT A N, et al. [ Cu,
(bdc), (bpy) ],/SPES-C mixed matrix mem-
branes for separation of methanol/methyl tert-
butyl ether mixtures[ J]. Journal of Membrane
Science 2014 ,454 . 36.

X\R,HEN, TR, F FE R A M y-ALO,
B 7% PEBAX B A2 & XK[I]. &K
12 T 2 4%,2018,32(2) ; 319.

FARE, TR FHEENEK KL N A
[J]. f =3/ 4% ,2001(12) .755.

BOWEN T C,NOBLE R D, FALCONER ] L.



HOLE,F R TR AT KB K5 Z R A R R R

<77 -

[35]

[36]

[37]

[38]

Fundamentals and applications of pervaporation
through zeolite membranes| J . Journal of Mem-
brane Science,2004,245(1): 1

LI D,YAO J,SUN H,et al. Recycling of phenol
from aqueous solutions by pervaporation with
ZSM-5/PDMS/PVDF  hollow fiber composite
membrane[ J]. Applied Surface Science,2018,
427 . 288.

FHE, KR, Z &N, % PEBA/MCM41
RAIER & REN KB/ KEBEALSE
M wat R LT]. A% 5 ®K, 2015,
35(6) : 40.

WILSON L. D, MOHAMED M H,BERHAUT C
L. Sorption of aromatic compounds with copoly-
mer sorbent materials containing S-cyclodextrin
[J]. Materials,2011,4(9) . 1528.

KT, 007, F R4, . B M/ R A3
RUBBHAAENH & KRB H RS EAE
WEEB[J]. T ¥4%,2016,67 (11):

4662.

[39]

[40]

[41]

[42]

[43]

PENG F,PAN F,SUN H,et al. Novel nanocom-
posite pervaporation membranes composed of
poly ( vinyl alcohol) and chitosan-wrapped car-
bon nanotube [ J ]. Journal of Membrane Sci-

ence,2007,300(1) . 13

IR FH TR, F RNAREATRATHE
W& RSEALERFARII]. ) KT,

2014 ,41(21) . 27.

FAIREN-JIMENEZ D,MOGGACH S A,WHARM-
BY M T, et al. Opening the gate: framework
flexibility in ZIF-8 explored by experiments and
simulations[ J]. Journal of the American Chemi-
cal Society,2011,133(23) : 8900.

DING C,ZHANG X, LI C,et al. ZIF-8 incorpo-
rated polyether block amide membrane for phe-

nol permselective pervaporation with high effi-
ciency[ J |. Separation and Purification Technol-
0gy,2016,166; 252.

TER, KFR BEALELSELARG T
BLA - RLT]. A s 5K ,2017,37(10) « 68.



.78 -

B254 2019459 7 4534 % %5 W
JOURNAL OF LIGHT INDUSTRY Vol. 34 No.5 Sep. 2019

S| 58T, BN, 2% . A A 2B L st SohRe i B[] BT
2243 ,2019,34(5) ;78 - 87.

FE 45K S . TP242
DOI:10.3969/j. issn. 2096 —1553.2019.05. 011

ERARINAD : A

XEHS 2096 - 1553(2019)05 -0078 — 10

— R A 2 B AR gl LRI R B v S D e f

Design and function simulation of a bionic multi-mode mobile mechanism

eSS E

1 £ A Rt AR
XA 2 UMY 5 3R e 32
5 M A I A
B T ety A

Key words :

bionic mechanism
design ; multi-mode
mobile mechanism ;
screw theory;
configuration design;
virtual prototype
technology ;

function simulation

I F5 H#3:2019 - 04 -29

ST IR, R A N AR
WAN Yu,ZHANG Chunyan, LI Maosheng, LIU Xiangyu

LHEIBEARAFE IIREAFTE¥IK, Lk 201620
School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science,
Shanghai 201620, China

WE T T — R EMEERT AT RS S Z B 15 £ S X B
AT AERE AW RS AT IR AT ABERDENGEFH F XA G A
Z, 0 Fh 5 A xR F AR IR B 4 M R T, S B Bk L b BEAT M A IR &
W, A A JUAT AT AR R A T A W S AR A RO AR AT AR A B LR, §
BABHIM. AT ALEREN, ZHMES ARG B HHX, K62, A
H RIF 6948 2 Fa L L.

BEEWE : L& 785 ARA e #7508 A4 (18KY0122)
TEZRN: 2 F(1994—) , B AL G FZERTA, LB IRERKFMEARTAE, ELHRF 6 HHLEABM LT
BIEEE kA KR(1980—) 4, M A B FTA, B TR RKFHIZ, L, T2 F 18 CAD/CAM HLd — k1L

B EEANME



RF,F: — M ESEXBH AR G &

.79 .

Abstract: A bionic multi-mode moving mechanism was designed, which can realize the sliding, crawling and

rolling sports modes. Based on the principle of bionics, the four-legged walking, flapping wing, and circular

rolling creatures were used as bionic objects to abstract the motion structural unit equivalent to the bionic

object. Through the screw theory of configuration design analysis, combined with the spatial geometric symme-

try principle and the variable degree of freedom idea, the two equivalent unit bodies were symmetrically

arranged to form a multi-mode mobile mechanism. The simulation results showed that the mechanism could

achieve the expected motion mode, reasonable design, good stability and maneuverability.
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Table 1 ~ Screw expressions of 7 kinematic branched chains
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Fig. 12  The motion states of the mechanism in

a period of linear silding
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X,Y and Z directions in linear silding mode
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a period of linear crawling
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Abstract : Aiming at the problem of poor lateral stability of wheeled mobile robots, the Simulink engine model

and wheel steering model were built, and the actual speed and wheel angle were freely adjusted by the built-in

PID closed-loop control system. According to the interface parameters of Carsim and Simulink, the signal trans-

mission of the wheeled mobile robot transmission system model, the engine model and the steering model was

implemented. The Simulink/Carsim joint simulation of the wheeled mobile robot was realized. The double shift

line test results showed that the lateral stability of the wheeled mobile robot under joint simulation was higher

than that of the traditional mobile robot.
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Abstract : In order to reduce the commutation impact, flow hysteresis and valve core sticking in the excavator
working process,based on the working principle of load-sensitive proportional multiplexing valve, the speed of
main valve and pilot valve is matched by adding a damping hole between the proportional pressure relief valve
and the main valve. The mathematical model of proportional pressure relief valve is deduced, and the AMESim
model of load-sensitive proportional multiplexing valve is established to verify its dynamic characteristics. The
simulation results show that with the increase of viscous friction force, the stability of the system will increase,
and the response time of the system will also increase, so viscous friction force can not be set too large , with
5000 N - (m/s) as the suitable; adding a damping hole between the proportional pressure relief valve and the
main valve can improve the stability of the multi-way valve; with the increase of spring stiffness, the oscillation
amplitude of main valve displacement increases, which causes the stability deterioration, so the design of
spring stiffness should not be too large with 30 000 N/m as the suitable ;the quality of the main valve spool has

little effect on the system response. In design only its stiffness and corrosion resistance should be taken into

consideration.
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Fig. 1 Structural sketch of main valve controlled

by proportional pressure relief valve
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Abstract ; The one effect evaporator in the multi effect evaporator was simulated using the FLUENT. According

to the basic structure of the designed evaporator and the actual situation of the project, the physical model was

simplified reasonably and the full flow channel double flow model of the evaporator was established. Through

the fluid structure coupling analysis, the flow rate and pressure characteristics of the flow field of the evapora-

tor were mastered. The simulation results showed that the internal flow pressure loss of heat exchanger was

large, the flow uniformity was unreasonable, and the liquid resistance performance was obvious; the internal

liquid flow uniformity and consistency were relatively poor, and the external air flow uniformity and consistency

were good. The error between experimental verification and simulation results was within the allowable range,

which showed that the simulation results were reliable. In order to improve the problem of excessive pressure

loss and uneven flow in the evaporator, it is necessary to optimize its internal structure reasonably.
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Fig.3 Pressure nephogram inside

heating chamber
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