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Abstract : The maillard reaction of banana, pineapple, strawberry extracts reacting with Gly-Glu dipeptide was

selected, reaction solution was 85% 1,2-propylene glycol water(40 mL) , reaction temperature 130 C , reac-

tion time 4 h and the quality of fruit extract and dipeptide were 6.75 g,0.55 g. The volatile compounds in the

reaction product were analyzed by GC-MS and the reaction products were added into cigarette casing. The

results showed that; 1) Three kinds of reaction products mainly identified 31 kinds of aroma components,

including 7 kinds of esters, 11 kinds of nitrogen heterocyclics, 9 kinds of oxygen heterocyclics, 2 kinds of

acids and 2 kinds of other compounds. 2) All of the Maillard reaction flavors imparted more burnt-sweetness

and coke aroma, while the characteristics of fruit aroma were retained in banana and strawberry extract Mail-

lard reaction flavors, but broken in pineapple extract Maillard reaction flavor. 3) Banana and strawberry

extract Maillard reaction flavors could improve sweetness and taste of cigarette obviously,which belong to the

better application effect of burnt-sweetness flavors.
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Table 1  Results of GC-MS analysis of fruit extract Maillard reaction flavors pg + (10 mL) ™'
e sty VERCEE R EA B E]/ min M-X]J M-BL M-CM
LR 5 1K e 957 13. 60 103.33 — —
B2 924 17.09 — — 5.32
ST -2 - TR 913 18.06 177.14 — 1.68
EIE 2 - BRI 892 20.44 — — 1.77
- CUR — 2 — TS 881 21.16 — 8.55 —
R 2T 858 22.88 — 0.55 —
PR i A TS 884 37.97 — — 28.31
Mis28 Bl ik 280. 47 9.10 37.08
A 936 16. 68 1.94 0. 66 1.13
FH L 915 18.33 126.00 28.79 47.34
2,5 — Lk 927 19.97 7.58 2.97 6.47
2,6 — . F LNk 916 20.11 41.69 11.98 24.77
A 23N 882 20.30 0.63 0.26 0.55
j; 2,3 — —HI s 913 20.69 2.10 0.54 0.99
* 2 - 23 —6 - gL 860 21.70 0.50 0.47 0.47
=L 903 22.25 1.82 0.36 1.13
2 - HI%E -6 - Z R 950 24.62 1.01 0.33 0.73
s F i 978 37.00 8.89 4.11 17.09
N — F3E —2 — nig s H i 865 38.54 6.94 11.14 9.15
AL S 199.08 61.60 109. 81
5 - Fi3 —2(3H) - Wk 910 23.23 21.74 21.36 11.87
s 938 24.07 96.24 113.15 142.07
2 - Z LRI 903 25.12 6.04 7.51 6.91
L= T B 875 25.48 1.31 2.47 1.70
S 5 — FH LR 903 26.89 6.13 6.69 5.90
i 2 869 35.86 — — 0.36
2 — % Z L 915 36.77 122.22 152.81 117.87
5 — Y2 F O 895 45.93 1 278.99 1587.39 1 088. 66
3T 858 49.97 23.03 26.91 19. 69
AN 1 555.69 1 918.29 1395.03
7./ 965 23.58 12.19 4.51 5.42
fii? SER 899 37.22 11.16 11.35 12.90
- R b 23.36 15.86 18.32
1 — 3L 2 - N 889 19.48 10. 60 11.71 13.00
H - 921 21.51 — — 21.90
fi HoAl 10. 60 11.71 34.90
2N ) 2 069.21 2 016. 565 1595.145
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Table 2 Sensory evaluation of fruit extract

Maillard reaction flavors
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FEE ALK A MG =4 =k Gly-Gln, Ala-Gln F= Gly-Gly 4 &R, A ¥ H 45 4
¥R, & T = =Ak Amadori B4k (APs). R A HPLC M5 4% % 2 A2 L Hb 4%
Z ARG B M, R B4Rk A Ala-Gln > Gly-Gln > Gly-Gly. & A LC-MS/

A -
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98 A MS #= ESI-MS/MS s =% =k &9 APs #4 25 B B W7 48 X 34T RAEFo A7, 45 R

A, = =k APs 4§ LC/MS b & 4 %] 7T 5 95% ( Gly-Gln-APs) .97% ( Ala-

Key words: Gln-APs) #2 98% ( Gly-Gly-APs) , =#F =k APs Wi 2L X4/, 2 241 & F &

dipeptide ; Amadori HEEBYSTFHARMG[M-162] " F[M-180] " B & F , A& E £ KHF K

compounds; Maillard #[M=36]"Fa[M-84]" & F. tmd B AFN AV, =4 =0k APs %tk 5 M &

;eactif’“ jcigaretie Wil B E AT AIE AR, P Ala-Gln-APs o Aw s R, 5508 8 5 4,
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Abstract ; Three dipeptide Amadori intermediates ( APs) were prepared by three representative dipeptide Gly-
Gln, Ala-Gln and Gly-Gly as the nitrogen source, and glucose as sugar sources. The reaction process was
monitored by HPLC to compare reactivity of dipeptides, the reactivity order is Ala-Gln > Gly-Gln > Gly-Gly.
The purity and fracture modes of three dipeptide APs were characterized and analysis using LC-MS/MS and
ESI-MS/MS. The results showed that the LC/MS purity of three dipeptide APs was up to 95% ( Gly-Gln-
APs), 97% (Ala-GIn-APs) and 98% ( Gly-Gly-APs). Three fracture pattern of dipeptide APs was similar,
*and [ M-180 ] * fragment ions; and

ions. The cigarette application evaluation showed that

the main fragment ions including loss of sugar molecules formed [ M-162 ]
“and [M-84]*

the three dipeptide APs have encountered with incense smoke harmonize and improve the aroma and the

loss of water molecule is formed [ M-36 ]

amount of gas concentration, wherein Ala-Gln-APs shows the best effects. An obvious positive effect could be

found both in aroma and taste characteristics.
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Maillard 2 Jif /& — 28 3 B 02 A% €0 Ak 52 i,
SRR B Y S I A Y Z R T — R
AR>S VAR (% ([ G S BB U i
Maillard 2z Jij J2& 5% i 75 W #2060 (19 3 22 J

PRI L B T G R
%‘ﬁﬁqﬂ Maillard JZ I 36 76 & A, SR B L3
i E R AERAS T .

Amadori H1 /8] 45 ( APs) J& Maillard 5 Ji7 [

KHE P E] =), e Maillard 2B 40 3] i N—
AT 40 8 P % A T K 19 Maiillard 5 5 %
BN APs JFUR HEAT, APs B B 2 3047 7 & UK

MR KPP BT, (B REAEAS [ Y SO L 25 F T
R SRR G R v AR LA M D5 B, C &R
B APs AR i i ) R

BRI VZ 75 T 6 b R LB b, o
M S Maillard Jiz )i H 822 9 IXUBR 3G 7 550 FH R4
Wy N T I A JEORE & 2R 1 Maillard 2
JOE [ RE 2 7 A R A R R0, PP oA S R
Gy e IR Maillard 2 B FTREA (). T et KR
WH AL E RS M AE RS A
Al b, 8 SRR B ROV AT T Ao
T A, , W8 e s B IE IR AR ok

HHT, 23 1R 5 16 I 2 ] Maillard Ji2 i
MIRIFSE T IZ B, 1A O BRORI 3 11 B

SRR ) Maillard 2 (9 BF 5% A X320, AR 350 H
YR HABFFE RN [ S TR 00 - r e 25— K 2 G
Jo S B2 IEAT T A3 R BLAE T AR SOKE B
AR =R Z IRAVE S AR, LA 4 A
BEUE, #E1T ZRK APs B A, JF PP HAE K
AR
1 BRIk
1.1 #HR5{E

MRk H 2N - L - 23 Z@ B - K G (&
ﬁﬁ%‘ﬁﬂit Gly-Gln) \N - (2) - L - N &t -

- A @AW (EFRN A K, Ala-GIn) (N - H
R H =R (R BUCH 2K, Gly-Gly) , 4l =
98% , 1M H L1 =AM EAA BT Tok
AW A AR R | B RN, ¥ A Al
9,0 B E 2 R ER 22 b (0. 1 mol/L,
pH =10.4) MR -9 - 25 FH i (Fmoc-Cl) ,
SrHTal, Sigma 23\ 77 A HAE M, FEHE &
FH 2R ol A BR 5T A2 "l

X245 :4000 Q Trap JEikA%, 38 [ N AE Y
RGNl s Waters Acquity i = F RO €354
(UPLC) , 35 [F Waters 2 ] 7= Milli — Q #8 47K
1%, 2& [ Millipore 23 7)™ ; RE - 2000 Jig#% 75 &
A, B SRAEARAER T 5 JK - 2508 8 7 i
THUEas , A A e se U i A R A w7 s DF -
1018 FR AR , AT AR SIS 7.
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1.2 TRk APs B9& R TNERA) R B4+ B, B 4 43l FH I

PACSCHRL 1T ] 5 15 R =k K APs . 1
BAFRIL 10 ¢ D — #4545 (56 mmol ) \2 g £ 4%
41 (Na,S,05,10 mmol) (1.5 g JKE T 3 42
M, 2RI S5, BT 95 Calis o #k
0.5 h, ff i PN TR & 9 o 43 S BERCAR, ELIRL
FRE NG, 23 AL3 mmol — JJK (X 7 = Ff — Jik
R E 4> A Gly-Gln 2.9 g, Ala-Gln 2. 8 g, Gly-
Gly 1.6 ) , JEREHHE, 44 F 3k 95 C J2 i,
£0.5 h BUREFEAT = RO (3% (HPLC) 734t
2 h JE A R O, I B 2

1E BB mA 20 mL IR, 40 C T
FEOT B, VR AT B0 T B, B E R A
100 mL S EEH. R DTy Balg, ¥R 2= T
G AR B (L AL, = Fh Ik APs #74)
Ji & 53 7 A Gly-Gln-APs 3.3 g, Ala-Gln-APs
3.8 g,Gly-Gly-APs 1. 8 g. /=4 F H! i 5. 235 i
ORI ACRTTTE , X R B =l —JIk APs K2
Yyt 5~ Gly-Gln-APs 2. 6 g, Ala-Gln-APs
2.7 ¢,Gly-Gly-APs 1.3 ¢, B3 T8 )5 - 15 C¥&
URIRFE-

1.3 ZRkEY HPLC 534F

KZ 2% Sk [10,12 - 13 ] 973, BUS00 pg
R BHRGYIET 2.5 mL fERER S v
A Fmoce-Cl £ 443 (500 pL,5. 8 mmol/L

N

ek 0 LR C W =80 1 20 (i i b ) B
2 mL ZEHUH IR, & I KA # 4T HPLC 43 4. I
JEAAFIT.

i H: Waters ACQUITY UPLC BEH C - 18
(2.1 mm x 50 mm x 1.7 um) ; FE7H25 C;
WAk 0. 045% TFA//KE W (A),0.050%
TFA/80% £ i /K W (B) ; i 0. 3 mL/min;
VRIS B R 95% A +5% B (0 ~2 min) ,40%
A +60%B(2 ~10 min),0% A (10 ~ 19 min),
95% A +5%B(19 ~20 min) ; #EFEHRE 10 pL. £
SRR I 25 , W ACiB £ 265 nm.

1.4 Rk APs iy LC-MS/MS FAE

WEFIFREC 1 mg —Jik APs F 100 mL 7K1,
#EFT LC-MS/MS J3#fr , I 5E 25 4

{6,354 Waters ACQUITY UPLC BEH C - 18
(2.1 mm x 50 mm x 1.7 wm) ; JBHAH N H
(60% ) F1 0. 1% il B2 % /K %5 ¥ (40% ) 5 i i
0.3 mL/min; PERERE 10 pl. o B O LB 55
(ESD) 1E & 3R l i 25 L 5 5 500 V5 2 1
IR 550 °C; LFEH R (DP) oy 40 V4 B[]
s KA = oy 4239 5 (SCAN) K 22 B i il
B (MRM) |, i B SR MRM 258, 410
g R IR 1.

%1 =pk APs MRM %4
Table 1 MRM parameters of dipeptides APs
—Jik APs [M+H]" (m/z) MS/MS 8 F-(m/z) F% (m/z) TR CE/N  CXP/V

kL 383 348 36 -2H,0 12 9
203 180 ~CH,,0, 13 12

Cly-Gln RO 546 510 36 ~2H,0 12

366 180 ~CH,,0, 14

Fomi 380 296 84 -3H,0 - CHOH 22
218 162 —CH,,0, 23 13
Ala-Gln AU 542 458 84 ~3H,0 - CHOH 27 7
326 216 —2H,0 - C,H,,0, 30 11
FRiL 295 211 84 -3H,0 - CHOH 21 14
Cly-Gly AURE L 133 162 — C4H,,0, 25 7
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1.5 Rk APs B9hnE 5 AiEN

S0, 1 g Rk APs, Fl 75% 09K 7 B:
FEASZ 100 mL, 2R FH A0 T S AL S 46 1
B 20 pL, MR 30 peg/g HINdE
A A S B TR (22 £ 1) °C L AHXS IR
(60 +3) % [IREE T P47 48 h, T 5 #E47 PRI

JE TR 9 7 BV PR AL, 4 AT
25—V AR IS MR R BRAE 2R DA
FE PP Y 5 s - AT DAY B PRI N D b A
B e a5 00 R AR 22 R IR R R I A
FEROR I8 ABC =4 (A gk BoA N A
{H BT R IRk, RE 4R T A8 o o i Jo £ i AR
FH 3 B BB URE , BB S AL (0
C G p (i i, /R AR /N B A iR, )
HEATFT 53, 45 R PE RN 53 4T 43 R 351
2 iR 5N
2.1 =FZRARRBEMELLE

K1 & Ala-Gln 5%z 88 2 i 0.5 h J5EL
¥ HPLC XS5 R, o] LA Y, 38 3 HPLC U5
SN AR R i B K s AR AR, AT DA E
JOR 1) J5 7 i P s oy SR R

2 Shy = b R S A R 1 B 2 A L

B BRI Y =R A SO T R A

KR Ala-Gln > Gly-Gln > Gly-Gly, f # P4 24 it
100~ Fmoc——_JIk

80+

Fmoc—APs
20} W\
0

0 5‘ 1‘0 1‘5 2‘0
T/min

K1 Ala-Gln B4k % 45 HPLC B

(K2 0.5h &)

Fig.1 HPLC spectrum of the reaction mixture

contaning Ala-Gln and glucose after 0.5 h of heating

100

0 20 40 60 80 100 120
T/min

B2 =4 =BRR AR R H RO HE AR AR

Fig.2 Time-course reaction of the mixtures

constituted by dipeptides

R Gly # s BUCH UK Gly-Gly Sy i M A
AL & AR AR PE i 2 3 R AL AT (40 Ala, Gln) |, RE
g I S 4 o — KR B T e L 3X 5 N B A5
SEUY WA . = K S AR B AE RN
120 min J5 48 TEE , /b 5 22 @il S B ) &
A S RIS E] 2y 120 min.
2.2 Rk APs ff§ LC-MS/MS 1

&l 3 S =Fh Ik APs ££ LC-MS iy 449
fimEE. fE 3 LA H, Gly-Gln £ Ala-Gln
PR K H T AR P AT 2 a0, HE APs AU
B HBAL G, AR 73 UL & ).
P AMRIETHE =R K APs 1y LC-MS 4 Jif 73
AR 3k 95% ( Gly-Gln-APs), 97% ( Ala-Gln-
APs) F198% ( Gly-Gly-APs) . {if ABFFEXT T APs
AR 4 A 1 Bl AR R AT R
gy S R B LM LS BT Ak
AL S PR AR 8, 55 T APs L BEAL
A B B

&l 4 LL Gly-Gln-APs 5], 560 T — K APs
TE ESI-MS/MS B X T 1 W 480 4565
FARTLUE, = ARk APs Wi si=CAE L, 32
SR TEIE SRS TIER M -
162 ] " FI[M - 180 ] " # v &5 -, LA e B 2R K 4
T [M -36] " FI[M -84 ] " &1, X i
NBFFEH FZ LR Amadori Hi[R]{A7E ESI H
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ol At Dt Dot b A L i bt b g st Jllinl b L o
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14.0
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12.0F
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X
i 8.0F
o
XU AL
4.0F
Db A e At ANttt etk
2 4 6 8 10
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0P L
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4. 0F
P
H
2.0F
. LI POV TR
0 2 4 6 8 10
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¢)Gly-Gly-APs
B3 Z=#=pk APs #9 LC-MS H§
Fig.3 LC-MS spectrum of dipeptides APs

f i S S —
2.3  ZRK APs 9hn& R AT

=K APs 435I LL 30 we/g 1Y LA
ARG, PP HARE A TP RS INROR , 45
R 2.

MF2 AT LIE ), =k K APs & RE-5 A
AR, BERSHR = A U A R, Hoh Ala-
Gln-APs H 7 R0 e U, % 36 JH 14 A VS AR A
R B P ) L T .

3 45p

1) PLEA M =Fh — JIK Gly-Gln, Ala-
Gln 1 Gly-Gly Sy 25, LA 25 b5 4 B, il 5
T = K APs A U R AE T R TR, H
A B N R

2) R H] HPLC W d% [ Ltk #e , LU 1 = b
TR R i A T MU AR U Ala-Gln >
Gly-Gln > Gly-Gly.

3) 43 #) % F LC-MS/MS 1 ESI-MS/MS %f
=PI APs BRI RE S W RS T 1 SRR A
SIHT. =R K APs 1y LC/MS &2 43 i AT 5k
95% ( Gly-Gln-Aps ) . 97% ( Ala-Gln-Aps ) Fl
98% (Gly-Gly-Aps). =Fh ik APs K2 CAH
L, FERE T & T Z R TR M -
162 ] "HILM - 180 ] " ¢ & 7, L e R IK 73
TIEMAILM -36] " FI[M -84 ] " & 1.

4) I LR S5 R LW, =Fh Ik APs
BRE S M I , REAE S v 7 U AU R
Horpr Ala-Gln-APs 3§ MR BT, XF B A A
AR IR 5 A T A ) T AR .
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Application of membrane technology in the separated and

concentrated preparation of tea cigarette flavor
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Abstract:To prepared the tea extract using microfiltration, ultrafiliration and reverse osmosis of membrane

technology , the separated sample by several membrane were analyzed and sensory evaluated. The experimental

results showed that the tea polyphenols had the membrane interception mainly in microfilteation and macromol-

ecule ultrafiltration membrane ; there is no effect to seperated caffeine by using seperated membrane ; the sepa-

ration of membrane technology could effectively improve the quality when the flavor using in tobacco, and fil-

ered the 100 kD as the bested condition of ultrafiltration ; while using the reverse osmosis to concentrated sam-

ples,it could be better to retain the aroma components, to solve the common problems of concentration.

0 55

HRAEE A S — T 2222 58 SR 0 i SR A Ak
AP, HAT B fa] 5 n] R IR ERAE L JCAHAE I
P PR 5 RERRIR A0 AL, 3 T 4
ek By T A0 B A A 3 A S ) Ak B
TR B R F A SRR A T
T, i FHA A B R B I 280y, Az
FIAR= Al A€ B VR, BT LR BRI AE D
FAME " AR 22 43 P 25 i SR BB 1
D BHAAS IR, AT LS A A, A A 3
TN MR R i, 4R e A B, R Al R
Jot, AR — RE R b IR A J A R A T R
G310 A R R AR T 25 08 P e
FEIL B WARIE. A SR TR > B AR AE 7 5 |
AR T TR A, F 5 R AR 3 A A R ) i 4%
R ARTT A 1 S 3 B A FHALEE, RLERIS LA
REE A S i A5 P A ) L FRAECRE

RSk

1.1 #HHRENEE

BROUL ¥ A5 7, R A 48 8 L% ; Ceramen —
0500 AYPE 45 B i 152 45 . RNF - 2500 A4S
KR Z R e &, T TR IR A R A
AP B A 5T Si0, 5 B AEALAZ 0. 8 pum;
TEIEALAR R 43 1 43 i R 250 kD, 100 kD,
50 kD,5 kD R4 14 5 2 5 B 4 A

1.2 FHik
121 FREGRAIE LU 577 5

LSO % LW NS O R, B EE o 12 10, 4

70 CHERHMIR, 5 IR BB, i 200 H 204
.

1.2.2 REARXNFRIBHBSE  RAED
BEEOR X A B 2R SR BORGEAT 0. 8 pm fJE
Ja R 2k BOE Jr 7 e B O 250 kD,
100 kD,50 kD,5 kD {20 1. X 45 215 i
FERRBERT IS 08T, HF EA T IRCE PR TR
s e 4 15 K B8 1 P e 24 7 0k 4% 9 i it
WORE AT AR I HEAT XS EE PP

L UK s e 4 - SR e e 2 e AN R B2
60 °C,130 v/ min, YAHFFELLI N 10 f5HYZK1F T
HEATHEAH.

[ B R IR 0. 38 m® | T

HH 15 kW/h {958 3% il s, N
35 °C, 51709 3.0 MPa Z5F 1, X e 46 i IOk}
BOHAT PGB BN A .
1.2.3 Sl 52 HYC/T 145, 2—
2012 J JH A RS AH O R R E ) (YC/T
145.3—2012 M FHAAE 648 en il 2 )  GB/
T 8313—2008 25t s Z W AL R R ST H I
Rl 7 ) ( GB/T 5009. 139—2003 okt Hrnk
PRI E ) B ML RE , A $ O EA T i 0 R R
R ABFRACFEAR ARG

B R BV — FlORR B E A 5 A 45 X 1/ g
5 B8 I 14 B 45 X R g 1R T 0 L. AR R B
BE— TR IR A B 1) 4 X g 5 IR DB T AY
SRR/ g B E L.

1.2.4 RBEIFMN KHERBWILLT0 % LB f
B BUIN T AR B MR 2241 E, 735008 0 7 4
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22 AN M 22 (R BRI 22 A0 AH W] 5 70 %
CE) 1 LM S, FFAE AR R E (60 £2) % ,
MEE(22 £1) CRIREE T P4 48 h, A J5 A
AR PR N AT PRI 2R T R O R 3
T it R 4 4 0 43 0 R 22 S5 i 1Y) 1% F1 1%
AT T PR
2 iR HiHNE
2.1 ZEQRBEFRIENTBEIR
2.1.1 RIRLEBFRINENEIEREF
MR FIRBE AT 0.8 pum RRUER SIS,
3 AR B ER VRN DE I AP AA 0. 8 pum K
UEAT W, MRIR & L iK g3 F A 250 kD,
100 kD,50 kD,5 kD () f& 47 8 U8 , 15 21 AH L
(AL RN AR B U, 43 T BRE 4% 43 B R 43 1Y) i
R EHE R R UE L

A1 FERBY RIS B ELTEEHGEE

Table 1  The dialyzability and rejection of tea

extracts by membrane technology %
[ 4b 3 iR R
0.8 pm ffiE 97.72 1.69
250 kD 83k 92.46 3.58
100 kD #3E 101.09 3.67
50 kD #EjE 94.47 5.57
5 kD #yE 90. 61 11.49

E A GUBEAL B R Y IR R 0 AR AT THE

R e O 285 v S B 2 BR T ik A o
Ja , FORHR N8 5 R I 2R M AR RORURL | B i
2% JEOMIZR I PN 5 B0 o0 RH LA T I K 735
TEMTTTEY) o7, F AR n]oRE ik 28 1 ot 2% B T
IRFPR R B SEIRE 15 10 H Y. 18 A [ R
TR, A G 23 00 X TSR 2 4
Pk PP B 5 5 4R, n] SE B e MR T
R JERIBE WA R 2 i P R A LA
MR R I> T 45 PR IE. R 1 AT LA
i, BT R IR R AL B AR ) FRCR AR, 45 2
B RANA] (E B AT 1 R I A 90% LA L, 4F
EBCE MR BT BR. [RIN SR T IR
PO RGO, A B IIRE O, 7EETRE
AR R A W T R U
2.1.2 RIIFELEZFRINKELIEREQNE
R B IARBGR AR SRR AT B SR R A
I, SR ATXE 4 L TR B 2k 2 By ol PR 4
i, KI5 2R L35 2.

H1% 2 n] DU H, SRR X 4 B AT O 48 5L
PRAEARTI S , 25 2R BRE dh b 8B TR0 R T oz
T, A5 PR T 2L [ ) I Ry 1 5 B AR LAY
R 25 22 B -5 o R D 25 ik 1) 3 By
MWLM, HAFAEXS T M A DO RCR , 1
R A B £ 20 W % 77 11,0 8 pum fJE

(2 FRBRZZINENBIGEALIEIFEM R

Table 2 The contents of ordinary physical and chemical indexes of tea extracts separated by membrane technology

FEAL 5 B FIXPEE Protdsi/nD KZ W/ (mg - mL~") P 5 5t/ (mg - mL~")

FIRUR 0.9352 1.359 4 4.70 1.04

0.8 wm fiE AW 0.940 5 1.3592 23.06 1.03
0.8 wm fiiE Bk 0.936 9 1.3590 4.13 1.04
250 kD i 0E 8 0.974 9 1.350 4 49.25 0.72
250 kD i3 #E it i 0.9519 1.3553 2.77 0.85
100 kD #3& 78 0.973 7 1.349 8 29.75 0.75
100 kD #3& 7 i 0.957 0 1.353 5 1.77 0.74
50 kD g 0.960 0 1.3530 3.11 0.80
50 kD i3 FEid i 0.958 9 1.3528 1.65 0.76
5 kD e 0.963 9 1.3518 4.42 0.89
5 kD iU FEid i 0.963 2 1.350 9 0.90 0.67
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250 kD jig 100 kD g5 2 WA 4 U e A
B, M0 S0 kD 1S kD % i) B R -5 3 1 il
FETEVR L 22 (B AH EE LA b BRI AR VR BE 22 38/ 08 5 T
MDA 2 T T A% R ) AR R TR
e B R FAHIE , 22 55 A K, U B DA B TR REA%
B EBR G RHOCR , T 2 AE S kD g,
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Abstract : In order to understand the accumulation rules of heavy metals in soil, the effects of municipal sludge

composts on the content of heavy metals, adsorption capacity of copper and the content of nutriment in soil were

studied. The results showed that the content of metal heavy metals in soil had little difference before and after

adding municipal sludge composts. The adsorption isotherms of copper in the samplesagree well with the Lang-

muir equation with all correlation coefficients of above 0.9. Furthermore the application amount of municipal

sludge composts should be controlled under 2 000 kg/mu. The addition of municipal sludge composts under

2 000 kg/mu could not only reduce the adsorption capacity of copper, but also increase the content of nutri-

ment in soil.
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Characteristics of sludge compost and soil
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Table 2 Content of heavy metals
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435 18.94 66.24 30.30 19.80 0.56 15.59

in sludge compost and soil
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Table 3 Correlation of Langmuir models for Cu®*

adsorption onto the different samples

b 3K R IR Q,/ (mg - kg™")
C, 0.917 1.203
c, 0.974 1.106
c, 0.946 0.585
C, 0.978 1.110
C, 0.983 1.210
C 0.920 1.386




P 5%, 4 < R 30 97 R JE AT R P Cu® " R AT 9 B o

.23.

BJRTF 0.9, F W] A He Xt 4 a8 4 A Wiz B A5 700 435
4 Langmuir 7772, J& T 550 T WM.

M Langmuir 77 #2400 & 25 0] 1, B & 175 8
HE AT 3 0, X Cu®* 14 e KR B
(Q,) ZAeW/ NG R R RS S5 e A
N C, B, Q, BERRAR, 7y 0. 585 mg/kg; 45
JeHENE RS M C, i, Q, 4 1.210 mg/kg, 5
X RE XA K5 i R HENE A &k Cs B,
Q. 4 1.386 mg/kg, X HRIX 15. 1% . L
AL, N4 2 B T e HE AT A o o o 4% o
£ C, LIF.

2.3 FINTRHEAR T HERT Cu®t IRFHEE S RIS

Bl 3 Sk AR A X R 4 R
(20 mg/L) (1 W% [t GE 71 A8 fbX) EL &L | ] 3 1)
S, FEAH IR B 2, R Cu® ™ i W B
A FEARTR, ¥5 Y HE L F 48/ (N Cy) B
IR Cu® ™ AR R RS AR AR A 5 25 3 AL i P
N C, B, X Cu® g W% B B 8 ARG, ket
HRIX (1% 0. 51 mg/kg F#E(R R 0. 47 mg/kg; 2GHENE
R RAS] Cs i, HHEX) Cu® " A 204 T
f e AT A T oV e HE N A A n
(INF C) TSR AE YA = A R+ Hb s R 5
it e Cu®* i B BB i /N, (EK it
P YR HE AL X - 38 v 5 4 Jag W2 o A4 5% 1l 1 45
K.

0.6

W B/ (mg - kg™
Pt
I
|
|
|

=3
—
T

1 1 1 | 1

l
Cﬂ C! CZ C] C4 C5
bR K S

e
=)

B3 EEHI Cu’t HR AR
Fig.3 Effects of municipal sludge compostson

the adsorption capacity of Cu’”

2.4 TEHFEERYRMHETL

T E SR ) E XA A R AT
RS T U HENE B A [R) 95 i BT S 3R ) - g v
R AU FEE TR S w2 E O
DL 4. 1 4 a0, BEAE TS Je AL 2 Y 5y
L& FEEFRY S ERA R ETHES i
NERGAL & Cs I, A3 b 4 1% i oot BRIX Y
0.87 g/kg JRH 1. 18 g/kg, Sl it Hi X IR X
[0.81 g/kg #KEF1.02 o/kg, KIAHA PR S
HH 8.28 o/ kgt R 9.19 o/kg, HIENEAE I
. A BFFE R B, K A AL o i) 38 v B 4
JE& BT EA B K AR RS 48 B
TRISRE R E AW, WA e 4l
AT 4 5 P [ Bt il > - e X Cu® ™ fl iz i 2L
MR T C, B, B Cu® i W B

1.2

< 0.9
) N
o G
0.8+
ér1 él CI‘z IC; CI‘4 és
b B 7K -

a)& . B

9.2r
9.0+ _‘4///
Ea ———:
8.8 DOM
3
Es6f
iz
&t 8.4k
8.2
o G C, C, C, C,
b FE K

by K AT BT 5 i
B4 R4 MR
Fa KA AR A 09 % e
Fig.4 Effects of municipal sludge composts
on nitrogen , phosphorus and DOM

concentrations in soil



.24 .

Fi25dk 2016429 J] 4531 % 455 1)

TG K, A Ik T 90 HE JES it ] 2 17 42 1 7 €, O
H, BERESS INAC AL , ) REAE— B B Lo/ Ve
& PRI A AR o

3 g

ASCWFFE T 5 Ve AL il F X 1 b 4 s
FrEE AN e Cu® R B AE ) B9 AR Ak, 4536
Tt Je HERL i, ZEAS IR 1 AR B BR
Cd &b -3 £5 T 4 & & Y AN i 0 i 4 1 vp
HE R KT, B R TS YRR ; 138
&)@ Cu " BB AT & Langmuir J5 72, J& T
PSR s AR S Ve HENE S IS AT T,
- HENF Cu® 1 I B AT R A AR, S A it P
it 2 000 kg/ |y B b HGE B, FE LIS N R, BE
REIE i B %%, MRE A B D X Cu®
W Bh

S Lk -

(1] Hjg, @ A, Rk ir, % 55 R BT A2 B
REREAND N EBHLT]. FEA K
HE 7k ,2014,30(17) :113.

(2] #hfE,80RE BRI, . FRERR L L34
MAL2ERNEEAKE AR HKFMELT].
A2 ,2013,34(11) :4186.

[3] MWK, EMe, £F. FRELEAGKEES

[5]

[9]

[10]

[11]

FHLEM R A N,O HR e Ew )] Rk
T2 247,2015,31(15) :239.

XU Y,FENG Y. Feasibility of sewage sludge
leached by aspergillus niger in land utilization
[J]. Pol J Environ Stud,2016,25(1) :405.
RA A ER, B, F T TR A B
Bk %5 RZ[J]. & EHS KHK,
2012,28(20) :28.

RE X MTITRESREEEKKRANRLF
ML) K& bk F%4%,2015,36(3) :347.
KEF, B, %A, %, WEH A AR
MR R[]]. B AFFR(EAR*
#) ,2012,34(11) :52.

W&, % E, B, % 3T T R A AT
TEMAENHEEN R P[] TR T
#2230 2014,8(2) :716.

BB, ZH0THREA, S KL= ANBK
BAXB LIRS R XELE LA RN
[J]. & A3 ,2012,21(1) :130.

BREDR, RS FE. KEEAN N LEFRR
AT AW B [T, B A A ¥ 4),2002,13
(2):183.

Rt =, %, 8% E, % A ELEES
BraieBEr R ALY]. R LLHEERXRE,
1997,14(3) :26.



H¥a5d 201649 A 31 4% 451
JOURNAL OF LIGHT INDUSTRY Vol. 31 No.5 Sept. 2016

.25.

S| AR mIUR, BRI ML DRSO DO TE 1k A B i A LR KR ER BF AT ] R A
#2,2016,31(5) :25 -29.

RESES.X505  TEEERIAFAD:A

DOI:10.3969/j. issn. 2096 — 1553.2016. 5. 005

MBS 2096 - 1553(2016)05 —0025 - 05

PR AL DT TE 7 FUAL B v it A DL K

RO

Experimental study on pretreatment to high sulfate and organic wastewater with

method of anaerobic reverse-sulfide and precipitation

KA
B LR K R AR
B ERAL s I

Key words;

high sulfate and organic
wastewater ; anaerobic
reverse-sulfide method ;

precipitation method

5 HEE:2016 - 04 - 11

1 o | 1 2
3 R R AR
SI Guang-yuan',CHEN Ye'MEI Kai’

L#ER TR ARG 3 TR, L7 ¥ 2118005

2. A LAk M AR R, LA B 211800

1. College of Mechanical and Power Engineering, Nanjing Technology University, Nanjing 211800,
China;

2. College of Urban Consiruction, Nanjing Technology University, Nanjing 211800, China

WE A KBBRACR R 5 F 2T @ ANR-BK A R AT 35T, 3k 2838 5% T R K
IRIF A (COD K JEH 9 300 mg/L, 4 & A MBACH K E 534 mg/L) 69 SAA
WEKBATT REAEAA I KIFT COD, BA R A 11 kg/(m’ - d) #9547
B 1, BRAL A 3t R Bk A A 68 3 ) R E 2 400 mg/ L, A ALERAL 4 BRRAL F ik B
80% ,COD ., Fh F ik 3] 54% . £ I kL w7 IR A A E B
ik E ks pH AT BRAL ) TR 2 R &G %5vm, B T T IR T & &1 A A 46
pH=7.5 n(Fe’") : n(S*") =1.1 # FeCl, - 4H,0 3% % ,80 r/min 44 3t ik
JETF 43 30 min, sb M T ALY K TR F T4 81%.

EBEE N8 RO91—), 5, T HREEAN, R I RFMEHRTA, LZHMAF & 40 L ERIUK.
BIEEE HE(1972—) , 5, AF ARG TA, T L K FHK, W, ZRMAHT QAR > AR STRE
& A 25 A ST ) R



.26 -

H251% 2016 4E9 f %531 % 55 U]

Abstract ; After four stages of the hydraulic loading being lifted , high sulfur and organic wastewater approached

the actual water quality conditions( COD,, concentration =9 300 mg/l., equivalent organic sulfides concentra-

tion = 534 mg/L) and was anaerobic biological treated through the hydrolysis acidification reactor. Finally,

COD,, loading rate reached 11 kg/(m’ - d) and obtained the conclusions of sulfide inhibition concentration

400 mg/L,organic sulfide reverse-sulfide rate reaching 80% and COD,, removal rate reaching 54% . In order

to remove sulfides by process of precipitation respectively the effects of the amount of precipitation agent add-

ed, stirring speed and the initial pH on the removal of sulfides were investigated . Finally, the optimum condi-

tions were determined as initial pH =7.5, FeCl, - 4H,0 adding amount of n(Fe’")

:n(S*7) =1.1 and stir-

ring speed of 80 r/min for 30 min with sulfide removal rate reached 81% .
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Abstract : The papermaking industry in He nan Province is distributed mainly along the Huaihe River, Haihe

River, Yellow River, Yangtze River and its tributaries, and the pollutants emissions are mainly concentrated

in the Huaihe River. Cotton wood ( branch material) , wheat straw, binate, and waste paper are the main raw

materials for papermaking enterprises in He'nan Province. The pulping technique includes alkaline peroxide

mechanical pulping, alkaline decomposition, and wastepaper pulping. The commonly used final treatment

technology by papermaking enterprises is a combination technology, which is usually constituted by physical

treatments, anaerobic and aerobic biological treatment, and advanced treatment by chemical method.
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Fig.1 Distribution diagram of paper making

industry in He'nan Province
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Table 1
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e WG EKHERCE COD HEce NH,—N
waR A /T ah) /(T - aTh) i/ (teat)

MR 117 9790.25 1.86 677.28
HEIT I 83 5633.14 1.01 214.96
IR 39 2646.71 0.44 162. 60
KT 13 1282.50 0.17 46.07
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Table 2 COD and NH;—N emission of paper making industry in He'nan province during 2011—2013
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Fig.2 COD emissions distribution diagram of
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paper making industry in He'nan Province
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Fig.3 NH;—N emissions distribution diagram of

paper making industry in He'nan Province
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Table 3 The pulp technology of paper making

industry in He'nan Province
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Abstract ; PtRu alloy nanoparticles supported on 3D graphene ( PtRu/Gr) were synthesized via organic sol

method combined with freeze drying by using ethylene glycol as solvent and reducing agent, polyvinylpyrroli-

done (PVP)as complexing agent. The morphology , composition , particle size ,and phase structure were charac-

terized by SEM,TEM ,and XRD. The catalytic activities of PtRu/Gr toward methanol oxidation were evaluated

by means of cyclic voltammetry and chronoamperometry and compared with those of self-made Pt/Gr and Pt/C

catalysts. The results showed that highly dispersed PtRu alloy nanoparticles with average sizes of ca.2.1 nm

are dispersed on the surfaces of 3D graphene,and its activity toward methanol oxidation is 1.5 and 2. 6 times

as high as that of Pt/Gr and Pt/C,respectively. Furthermore PtRu/Gr has high stability and poisoning tolerance

to the intermediates in methanol oxidation.

0 55

T P BRI ( DMFC) DLH RE 5 4% 462
RO SRR S TS A s S D0 5 1 [ N
SMIFFEE T 12 0. PR AL )& DMEFC (156
ST A, X R v Yt Y BSOS R BEA B
IR DMFC F T4 0 73 i A — & 1k
B AEAT IR S0P %0 PR AR E i
Z A PegRALRIER T RUAS = LASh , I8 25 5 9k
P i 4 At A S v D A €O, B IE
MR FL Y PR RE. S T AR AR A $2
TEALPEREFNRCR S N ATF A P& G 4
A (Ui PtRu, PtCo, PtFe, PtPd, PtCu 4§ ) , H.rp
PtRu 44 BlrA k2 Y i Akt i i f k)

BB 23 5 W A Ak R AR AR A RUSE
Aii , T SZ e LRI VERE , an B f it Sk
WAk 1 2 T BRI 8 1 45 RO e
Z MBI 26 B R AR A m) AR P R R T3,
HABBRA RN B 2 KA (CNT) |, i 48 K 27 4 Al
LA A —E AR BB RSB
DR, T ERAR | PR R R 4R R ——
Ay S0 DA 5y b 2 T AR S L A A A
FU AR AR A R it T 5 2844 1) T Ak
TSR , WA SRRk Tt e 1 7R A B
gk AN a2 LI DN o R X B b A
i A AR A RV AR A T VR R T 5 | S A9 0 B0
A E

MR A S50k PR #EAT 1) 2 0F

GE, R BRUAAT 35005 R A B P A Ak 551 X6 R i 4
AL 1) HL A A PR BE B T DA IR 2 K A5 Sk R AR 11
HALT. 253 T AE R 4 A i 0 0T 9 A
HH SR FH 87 BRI — 25 b 2 300 D 3 o1 4% /=0 40 B0
B/ 0 RS A AT 85 (PYRGO) |, e Bz AR AL )
Xof F i AL 1) FRL AR AL TS 1 AR E 1 Pr/C AN
Pr/CNT FHICA TAR RS m , B s B4 H e
Ak alAk COo, BT RE

IR BNA VL BIE 5 T T s i A,
il IR R A JF R 2 1 5 145 30 5 o B0 kL
+, 1 H PVP 245500 i i T AT i — 20 4 /MR A
A R A HOPE . A SCHALA 20 — W M 5 57 RNk Jt
FIPVP 285, 2Rk A AL BT 45673 Uk
T, 14 PtRu/ Gr L5, W5 PtRu/ Gr X H
P LA AL S AR )35 T AR e
L b
1.1 KFI 5

FEZIRH : NaNO, , 2, i, K KU e 2#
IRIRHEAT B 7™ s Ve R , 1 PH T Ak 23711
J 7775 RUERIK, PVP,KOH, Kt i Bl 285 Wb 243K
FIAE BRA R = 5 iR B, KT AU R A2 357
AFRAF; JoKH R, m A A PR A
773 HyPiClg , RuCly pE P @ RHAT) . DLk
RN R o e . A2 284 0 19 75 S TE e A S FR A
)3 Vulean XC =72 A 1 H 55 [H R 8R4 A
Nafion ¥ (5 wi% ) , & E RIS w7

FHEALAS: D8 Advance H X 5 £k fi7 B X



- 38 -

251 201649 7 4531 % 5 W

(XRD) , f& [ Bruker /A /] 77=; JSM — 6490LV 7
Al T B8 (SEM) , JEM - 2100 737 5
T RAHEE(TEM) , H A, 723 7] 7 ; ELAN900O
R r, O A 25 B 1R B AL (ICP-MS) , & [
PerkinElmer 23 7] 7= ; CHIG04E Hi fk 2% T 1E 3 ,
R TR A T
1.2 fEHFFHE
1.2.1 SHAEMHE KMk Hun-
mers VAl B AL A SR 1 g AER 1.5 g
NaNO, i AZEA 46 mL WG IR 1B AR,
FESTHL, SRS B BRI T oK is v TEA Y 25 1
TRIEMA 6 g BERIRER , BB 1E 35 CHAMT
S 30 min, P H A A 40 mL 4fiK 8
Fhi 2] 90 CHRLLHAT S 30 min, I [ K
JA 60 mL 7K1 2 mL SR K , e Ja AT 80
VI TR UR TR, 15 B Ak A 2R
1.2.2 PtRw/Gr,Pt/Gr F1 Pt/C {4k FI 89 %l
& PR/ Gr ByHil# (58 AR 20 wi% )
L BEMARSH SR E A 200 mg Ak A
Hldh & PVP, A PR 57 5 A 87. 3 mg
H,PiCl, - 6H,0 F135.0 mg RuCl,, fHIR 415
J& F KOH 5t o vk pH (BRI 3 10, 3536 T
120 C N NS h, 5B P K E LB 5K
BRI, R UR T4 24 h, 15 3] PtRu/Gr #1677, i
fEFH Pr Al Ru EE/RLEA 1 0 1.

h Y AT HORR, SR R O v ) 45 4 s 1
5 20 wt% 1% Pt/ Gr #11 Pv/C {4k 5.
1.3 fEHFIRE

K H XRD i 32446 46 790 1) M) AH 4544, Cu 1
Ko 5148, 494 3 B 2°/min. 38 33 SEM F1 TEM
AL TS, I 1CP-MS 3L i 4k 551 11
ZH 8.
1.4 Bzt

I FHAE PR 22 F0 R P v DA A5 0
FA P S A 1 L fR A PR SR = AR R R AE
CHIGO4E Fa k27 T ARG B it Horp 4122

S B R , Ag/ AgCl HIRK 2 L HLAR , B 58 L
WAy B itk L AR - 2 mg R AKR) A ) BT
1 mL Nafion ¥ H, SR HL S WL i 2 3% ik i
W FRTED, H R T AR 0.5 mol/L H,SO,
VWA 0.5 mol/L H,S0, + 0.5 mol/L CH,OH
VSR, B I T 2 1 3 R A = 2l AR
20 minDABRAA. PR 2 h il il - 0.2 ~
1.0 V, 7333 % 50 mV/s.
2 iR 51N

Bl 1 SRR XRD &L A 1a) o] IR
A SRR AE 26° /5 B — AN IR ST, o A
H511 C(002) b AT A AR . X HE A7 854 19 XRD
B, Sk A S5 TE 26° B3 F0ETH O, 7F 10° 2 4
il T EE B T — DA TR A B 1 AT S 0, LSRR

. JL g

L 1 1 1 1 1 1 1
5 10 15 20 25 30 35 40 45 50
20/ ()

a) 1= A A B

Py(111)

C(002)
P1(200)
Pi(220)

Pt/Gr

PtRu/Gr

Pt/C

0 20 20 60 80
20/ )
b ) PtRu/Gr,Pt/GrHIPt/C

K1 #&e5 XRD B
Fig. 1 XRD patterns of a) graphite and graphite
oxide and b) PtRu/Gr,Pt/Gr and Pt/C catalysts



B, =4 F 2 AHE PRu G240 KT FBAM Rkl ©39-

Kss , R A SEHC A RE A s, x5
SCER[8 -9 ] ki — 3. W&l 1b) T W] 2 & %
3 ML FNAE 20 S8 39.7°,45. 6°F1 67. 4° iy
SEAIREE T Pey(111),(200) F1(220) & AT
SPige 36 B LB TG0 57 7 (FCC) 2544, X B
PtRuw/Gr 5 Pv/Gr Fil Pv/C (A (111) f 1 17 51
W W] LA H R T A RE T RS 8, R W)
Ru #EA Pt SEIE A 4. Lok, 7218 1b)
HBCAT B PR Ru (1) 5040 90 14 137 59 06, 15 B
AR 2B 8 . Pr/C TR 260 O 26° 75
[ C(002) 5 1 77 5 6. PtRu/Gr 1 PV/Gr
TE26 Sy 24° B T — A va i 5 e, B H Ak A
RO PR RO B R R AR T
H PtRu/Gr, Pv/Gr 1 PU/C [ 5k kE 42 43 51 h
2.0 nm,2.3 nm #12.5 nm.

hT W AR PRy P&, R
ICP-MSl X T 4 AL 7] A 2 A% &5 4R /R PtRu/
Gr,Pv/Gr F1 Pv/C fEALF Pt % 52 R 28 5t 4331
F712.1 wt% ,19.5 wt% F119. 8 wt% , 5Fi(E
Pk

& 2} PtRuw/Gr Y SEM [E. & 2a) 7T L4
B b s I BT =S 4e g, LLBSER, P A 1R
ZALIA. f1 & 2b) v LUSE i B I A A 2R
WA B R AV 2L, T O 5L
(I RR T, A 7E SEM & Holl g8 2 40K 24 ) PtRu
B HAEJS 9 TEM RAE 7] LI 2] PtRu
YRR 73 HOTE A1 S8 2 1. v] UL, R AT PLES
B TT 45 GV VR T 1R 45 1) PtRu/ Gr ] A5 R0k
o sl R 2R, JF X Fh = i 45 d
R4 70 F PR e, i s LA TR M BB

PtRw/Gr, Pt/Gr 1 Pt/C 445 () TEM Al
HRTEM VL& 3,51 a),c) fil e) K PtRu/Gr,
PU/Gr §1 PU/C {4651 1% TEM [&,b) ,d) 1 1) K
FHNE ) HRTEM [, K] 3 AT LA, 90K 9 A
FVBL 351 i A AE AR L, T R BSR4,
VAR S35 R A 0 45 23 T A3 1 20

bh) x10 000

B 2 PtRu/Gr #5 SEM A
Fig.2 SEM images of PtRu/Gr

AR AEAL ). N 3a) ,3b) ,3¢) FlI 3d) W LA
B T A B RN < R OB TR B AH BLAE T,
PtRu H1 Pt KL~ 53531 24 59 3 HLAE A7 22 i 7Y
A ALt &l 3e) AT PR35 5] 53 A
TERK AT . XF FGI& 3b) ,3d) 1 3F) AT B 2
B AL ) (9 RL 42 R /NIBUF S Pr/C > PY/Gr >
PtRu/Gr, H PtRu/Gr, Pt/Gr F1 Pv/C [#)F- 15 K7
245 2.1 nm,2.3 nm f12.6 nm, X5 XRD
3BT B APRLAS R/ NEEAS — B AL TR A kLA
BUNA F T A5 B B i A AR Y R, B LU
PtRu/ Grxof B s 4804k 1) i A 1 BE A 7T BE 8 T
Pi/GrAll P/ C.

K 4 “f PtRu/Gr, Pt/Gr F1 Pv/C £ L FN 1E
0.5 mol/L GRFRIE WL H A TEFMAZ 1. I 4 7]



. 40 -

251 201649 7 4531 % 5 W

B 3 PtRu/Gr,Pv/Gr #= P/C 4£4¢ 7] 4§ TEM & #= HRTEM F&
Fig.3 TEM images and HRTEM images of PtRu/Gr,Pt/Gr and Pt/C catalysts
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Abstract ;: With the use of silica monodisperse Stober with different particle size distribution was prepared, and
then with an amino modifier on silica (nSi0,) surface modification was prepared, and finally nSiO, partides
before and after modification were dispersed in polyethylene glycol ( PEG) and prepared in the PEG/nSiO,
composite system, and on the morphology and thermal properties nSiO, prepared particles were characterized
by Huck rheometer and rheological properties of polyethylene glycol/nSiO, composites were investigated with a
transmission electron microscope (TEM) , integrated thermal gravimetric analysis (TG ). The results showed
that; particle diameter nSiO, prepared in the range of 50 ~300 nm, a uniform particle distribution, by control-

ling the ratio of reactants to the particle diameter was effectively controlled ; N-aminoethyl-y-aminopropyl trim-

ethoxy Silane was "riveted" in the nSiO, particle surface; The rheological properties of the prepared PEG/
nSi0, composite system was related to the particle size and the content of nSiO, particles,the general rule was

that the viscosity increases with the increase of frequency. The particle size effect on shear thickening system

was large and the best partide diameter was in the 120 nm particle size nearby.
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Photographs and the corresponding particle size analysis figure of monodisperse silica with

different particle sizes under the transmission electron microscope

Fig. 1
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Fig.2 Thermal gravimetric analysis of 50 nm

silica particles before and after modification
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Abstract: The critical micelle concentration( cme) , equilibrium surface tension(y) and dynamic surface ten-

sion (DST) of K;,-AEQ, and K,,-6501 formulations were investigated. The best synergistic effect and minimal

cme could be observed that is eme was 0. 14 mmol + L ™" and 0. 30 monol + L.”" when the mass ratio was 1 : 1

for K,,-AEO, and 3 : 7 for K,,-6501. When the mass ration of K,, and AEOQ, was 1 : 1, the balance time(¢" )

was minium(1.42 s) , the surface tension reducing rate (R, , ) reached maximum (14.47 mN - m ™'+ s7")

and the binary system showed the best dynamic surface activity. As for K,,-6501, the best results were

observed when the mass ratio was 3 : 7. The maximum R,, (14.25 mN * m~

"+ s7") was obtained and the

system was more easy to reach the equilibrium system of medium. The obtained experimental data showed that

the two kinds of mixture adsorption equilibrium time on the water surface decreased and tension reducing rate

of R,,, increased with the increasing of the surfactant concentration.

0 55
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K, 5 AEO, A&t  cme/(mmol - L") v,/ (mN - m™")

1:0 1.34 21.94
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7:3 0.20 32.16
6:4 0.75 31.57
1:1 0.14 33.55
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1:9 0.15 32.24
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Table 2 The parameters obtained from the DST
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K,5 AEO, v, Lt R,
B /(oNem") " A AA /(mN-m™ +s7")
1:0 33.37  1.52 1.41 6.41 0.31 13.98
9:1 34.01  1.64 1.56 6.35 0.38 12.43
7:3 35.18  1.60 1.64 6.92 0.39 11.47
1:1 34.61  1.38 1.32 4.81 0.36 14.47
3:7 3552 1.59 1.48 6.30 0.35 12.59
1:9 34.27  1.46 1.52 7.36 0.31 12.35
0:1 33.75  1.32 1.49 8.53 0.26 13.10
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Table 3 The parameters obtained from the dynamic

surface curves of K,,-6501 complex systems at 25 C

K, 5 6501 it eme/(mmol - L™') y,,./(mN+m™")

1:0 1.34 21.94
9:1 0.66 23.18
7:3 0.54 22.85
1:1 0.39 22.75
3:7 0.30 23.60
1:9 0.42 24.31
0:1 0.53 24.61
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%4 K,6501 F Btk & DST Ak
Table 4 The parameters obtained from the dynamic

surface curves of K,,-6501 complex systems

K,, 5 6501 Vi A R, ,
Bl (mN-m™') " /s /s /s /(mN+em™' s
1:0 33.37  1.52 1.41 6.41 0.31 13.98
9:1 32.38  1.61 1.46 6.10 0.35 13.84
7:3 32.68 1.36 1.52 8.26 0.28 13.20
1:1 31.68 1.38 1.46 8.82 0.24 14.08
3:7 32.05 1.35 1.43 7.87 0.26 14.25
1:9 29.62  1.39 1.7510.43 0.29 12.33
0:1 29.62  1.31 1.7910.38 0.30 12.06
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Abstract: A calculation method of analog-to-digital converter resolution based on the the average rule of infor-

mation entropy was proposed according to the uncertainty of acquisition in the data acquisition and processing

system of measurement instruments. The average rule of information entropy was demonstrated by the law of

large numbers in probability theory, and the relationship between signal noise rate of analog-to-digital convert-

er and analog-to-digital converter digit was analyzed. The higher signal noise rate of analog-to-digital convert-

er, the higher the resolution of analog-to-digital converter and the more the information acquired. There was

corresponding calculation relationship between them and the corresponding information entropy. The experiment

proved the rationality of the method.

0 5|5

FEIACI 12 F A 0 1) ) P RE A
A RHCREFNAL PEE w8 2L, MBI fe 25 4 )
SRR RAE RGO A E . BB e g
() —~ B ZE R RFE VRS2 53 93 ( Resolution ) , j&
5 ER00RG BEAH DG IR 36 A , H AN E 28 302 B s
L i 1 R AL E NGRS AR, B X
PSRy /b1t 0RO =T G I R
BEFEIRER AR LG 22 | XN 1) 23 P i g
) 14 235 SRS S R . T A S B ) 1o
o, BT ROR AR S5 S5 BRI BB
HE PR T BB A D E AN B TR 21,
GRAnT R i S B e A e 0 o R TR 1 A R
5 RS e N e 45 SR Y G B AD IR AE VAR T
FRSCEE 30 5 R T B M 48 00 e B AR
g 2R, Bz AN RIS AR HE. 15 B 1R
SEAEAE S () FE AL, ASAUAGE Tl A5 (5
TR A R E 2 TR AR R
[k, C. H. Chen 257 NAERIEMIE AT T
{58 1 5 7 ¥R 19 XF W ¢ . M. S. Hughes
S I A 20y B, 6 T T e
IR SR TRE & W D)8, H 22k
HAE. HL Schmid 25 F R /0 A f iR T
B AR AR SR VG BEI B SR, H AT A
A X BRI ORE FE 045 B AR STk, AL
POHR ) —Fat 507 2, AT SR B~ 132 0]
e DU AR A SR S AL B 4o 7 v
BRI g 1 T 75 20 FE 23, DA A 2455 B8

(18 £ B X Bt R S AL R e () 1T 45 L RS
F3

1 {5 SR A

BEALI 56 Hp BE AT S 0 5 O B 25 SR A
[F], (& — g5 F 2 W A i o B A A 8 4T
ETRE , IF A5 R S48 W4 i H A1
AR, PRS2 0, B R RCE 7 fE M5 Bie
Hh X ST [ A3 A I BEATLAS P A1), 2 P 514K
I ICTF I, P 3 A5 Ak 58 30 80 6 B0 (B
WM e i A B, B R i Pt )
SCHRLY - 12 i8R 1 A [A) 2R BUAE J5AE B 1) °F-
P DUV HE i TR B, F . AR s A AR, X R
— 3R I A 3R S R 3 A S B )
FIr N G5, ARG FRE L BRI S S
HBE N IR ERE R kY R SN UL TN
T, SRR S5 15 2 AR N B AR 5,
W ECAE T A A D IR B 5 15 2 T A B9 A L
=1, DBUE s A 2 B R s .

5B AE R A5 IR S AT R BE BB =,
TR RAG IR & AT 5 PR HE A 34915 B,
R VR B — A5 e (5 VA 32 25 [H] i e 1113
B AR X 95 B H(X) R, R
ANy

H(X) =- ;p(x,-)logp(xi)

Forp o, HFRRE IR X BYBEHLAL B A AT BEHUE,
p(,) MR 45 S 0 B B T A A
SV ARTUE, UGB AR AR BT, R TR,



- 60 -

H254 201649 H 431 % 455

SRRt —E {5 B .
2 F R
XF TR RS & £, AR AT IR
[xl Xy o an ®
Pr P2 0 Pa
NN EEYSEE TR
(g e B
H(¢) = E¢ @
R € L&, €, SR A T ST I BE AL AR
A, W B B = a,, EE, = a,,-,
E¢, :an;ﬁ%Dfl =1, D& =1, D¢, =1,

HEXNTDE <L, i=1,2,-.n, 1 5iTk,%
EEe >0,8

Dlye)-Lyme <l @

H%A«x, = logL(i =1,2,-
p;

NHEPLAEfE ¢

E(i;fl):n;Eﬁ
X T & FAAE
P( ‘fl _Efi‘z g) = ‘X_%%P(fi = x;) @

WAL = |g -FE¢g|=e >0, FLL(E -
EE)? < &

-k
z P(f, = xk) z 75)]&@
|x,~EE| =¢ -~
M 2 W
Ix,~EE| =& & P < Zt & Pk@

ﬁﬁz (x, — E£)’p, 1 & W7 % D¢, 45 Fr
@—® KX Art3

P(lg - E¢ | = &) sl?

D¢,
P(é:i_E§£<8)>1_8ézrl

TRIEAK @ WEMFART A

<8)21—ni2

P lzfleg
S AT AT A MR AR <
Faw el

1>P(

1, Bka b

<8)21—L2
ne

1 -« 1 «
;;fz —;; E¢;
R AR

i;fl _LZE&

A5 no e JOo5 i, FEYLAZ P50 € iR AR
PR T H B BB P 5 ¢,
&y, oo &, AL B O 3K TR 3 A Bl AL fi
(527111 D W= W B

lwP( |13 ¢, - pe
Her EgNFH LA B IHE. & ¢ =
,n), i Ean 15

}LTP( < e) -1

<8)=1

logL(i =1,2,-
Pi

limP| <)

IILZ{ logll) - E¢
e/ YO (OB = /NN
,1121 log;i =- ,lllognpi
XHH:J: 51 afz s 77T ,fn *Hﬁzﬂi,)ﬂu
- ,lllogljpi =
T HE S
lLTP( :L]ng(é‘:] ’fza”'9§n) - E§ < 8) @
BJa i @O g
. 1
limP( |- ¢ - H(g)

ﬁt,ﬂn%§15§2""9§ ﬁ?ﬂiﬁﬂlﬁM@T
AR AT A 57 8] 3 A AL S B PP 51, 24 n

) R T

- %logp(gl ’§29“"§n)

<8):1

- 1
m%%ﬁd‘,zlogp(gl 952"“

BHIH(E) - ogP (6, 6, £,) = H(&).



AEE,EMNEPER LR HRNERMITE

.61 -

3 BB HER TR

X @ HE A3 A 14k 57 (7] 2 A B
PUERFS &, &, 5, &, P I fr BV A RS
TE RO X 48 7 51 1) f L 4 3k, o i 5
AR T s 1 B/ MUK B U ¥ 5
&6, & REBRIINIG B2k, a4 il
AT I R AE B8 A M E R et AR
T A MICE, B I i e b A T (S
B R G Eef S EFREN AL
Al 1.

Bl fEALEL5MERLEEGLR
Fig.1 The relationship diagram between
the information collected and the measurement

information collected

FRAR ® 30,5 X A il
(£,6,,08,) € U

27O = P(g 8, 0E,) 2270 @
B2 I S A | A A T E AR,
thF U SRS L 91 10 135 B 2, JURER
ST S, (66006 = 1

thF A S U T4, L

TP 8D S T P66 L)

AR @ R, 1%
DIV ;P(fl &rymh€l)

éed

2 A 2 T 2 A, BRI
LU 270 (4| < 1,

‘A ‘ $ 271(H(§)+a) @

EEI ﬁﬂ]‘ﬁf%ﬂ,ﬂ — ®© HTJ‘, (61’52"“»
&) e AMERINET 1, B, M TAEEEL S
ﬁﬁno’gn > n, Btj‘aﬁ

Prf |- LlogP (£, £, .,) ~ H(E)

< 8}>
1 -6
wmes = e,
PriA} >1-¢ )
FEYHUAH 5 A U R T B 1G4
A BRI, HEEHE B AR AT A A
SRBIVTT. S A ) J5 ARG A S, S g
BUSTEEAT B 56 7 1 S5 UG 3 258, g 2 T L
TSR 6 et 0 I O SR AR 2 8% r(€1) AR
FAA A WG R 1
E(r(€)) = X p(&r(€)
T 5 I 8 7 4y
E(r(¢) = Y p(&)r(£")
AL, T AR 9 £ Ly
SNR = X p(Or( ) | T perr(s") @
eA eyt
SUARSE Q0 SR LG B A BT R
B r(£) <n(H(E) +o) M A" 15T
RKEEATLAE SO () < (nlog| U]+ 1), T
53
E(r(£)) < Y, p(&) (n(H(&) +&) +1) +
£ed
Y, p(&) (nlog|U[+1)
£ eA
ERBA(HE) + &) + 1,20 THIEKE
FoNFBCRT 1R 5U, SRR © 4
2. p(E) (n(H(E) +6) +1) <
£ed
n(H(E) +e) +1 »
T 8 P 45 PO 0 <
> p(&) (nlog|U]+1) <

e(nlog|U|+1) )



.62 -

251 2016 4£9 A 4531 % 45 W

HI KA 20 B3 HES:
E(r(¢")) <n(H(£) +6)

Hip ¢ =g+elog|U|+ (1 +&)/n HE e Fin
PEHUS G, 6 AT LMER/N, BRI AT LA A g
M/ M RES nH(E) , Wate 2 /0Bl B
N nH (&) PREECE Hgs A R] LLSE e i AR
Fon. B BT — RIHES: TR AT LUE
O AS 1 53-8 AT D ) 2 U TR i 15 S
TR E

4 S

TERIN i R GE P, BB RO e P 1 i A
NIESEREYLAS R X, i H RO R O X TR
ﬁlﬁ‘]’%l‘ﬂﬂﬁéz‘*ﬁﬂ@%%ﬂﬁﬂ@g Y o= is,s,

N ORI 0,77 250 o /2 1 3T
?FE?E ~30 @ RIVRT A2 P 2 77 R0
AIE(Bit) (50 LEFIIN AR BLZ AR SE AR,

1
I(X;Y]) / v

o

~N

Bit
[T N

/
Vs
s

[\S]

| e
0 ]
126 0 6 12 16 24 30 36 42 48 54 60
SNR/dB

w2 bb BN AT,

B2 BEHEBALK A X AH
Fig.2 The relationship diagram of analog-to-digital
converter digit, the signal noise rate

and measurement information

ML 2 AT AT AR R 40 7 v A IR
{5 SRR A 10 20 R B A R EE
ARF (MR ECBOR, HL T AR R i A (2 4
B2, AR HC I A SR s I R
TRl ELEEBG R I, A R AL 08 o OB S e ik
BB REPRUEAR I 5 B2 2.

ARSCRLRAICE oy HE Al 4 S5 000 2 £ 6
WA 3 0) 5F A T 2% DU oA R A 0 3
WA R RGP BB e fn E 0 BRI
MBI R AR AT LA ), a8 F R 0 B i sy
Xt RN FR) 3 B g, AR {5 e 2. 3l
TEASSCR B335 3 T DA T iR R B S
?ﬁﬁf AR IR FE A Bt A T e PRI A, 1

& ERME BRI G T, X S2 bR T
?Fazuﬁﬁﬁ%"é?f%

SEHk:

[1] RODRIGUEZ-NAVARRO D, LAZARO-GALILEA
J L,BRAVO-MUNOZ I, et al. Analysis and cal-
ibration of sources of electronic error in PSD
sensor response [ J ]. Sensors, 2016, 16 (5):
619.

[2] CHEN C H, HE T, ZHANG Y, et al. Incre-
mental analog-to-digital converters for high-res-
olution energy-efficient sensor interfaces [ J].
[EEE Journal on Emerging and Selected Topics
in Circuits and Systems, 2015,5(4) ;:612.

[3] KIERANS A S, BENNETT G L., MUSSI T C,
et al. Characterization of malignancy of adnexal
lesions using ADC entropy: Comparison with
mean ADC and qualitative DWI assessment
[J]. Journal of Magnetic Resonance Imaging,
2013,37(1) ;164.

(4] HUGHES M S. Analysis Of digitized waveforms
using Shannon Entropy [ J ]. Journal of the
Acoustical Society of America, 1993,93 (2):
892.

[5] HUGHES M S, MCCARTHY ] E, BRUIL-
LARD P J, et al. Entropy vs. energy waveform
processing: A comparison based on the heat
equation[ J]. Entropy,2015,17(6) :3518.

(F#% 74 W)



Ha5d 2016 4E9 H %31 % 555 #
JOURNAL OF LIGHT INDUSTRY Vol.31 No.5 Sept. 2016
SRS 2221 FL 0, 70 H O, 55 (RIS OR AS U R  0 M 57 ek ge [T ] R TRk,
2016,31(5) ;63 —68.

hE S E . TP274,P631.8 713 XHERFRIREG A
DOI:10.3969/j. issn. 2096 —1553.2016.5.011

XEHE 2096 — 1553(2016)05 — 0063 —06

.63 -

MG 74 O 28 O 5 4 BT 55 07 10 5

The analysis of the entropy rate and method research for the low noise amplifier

» 1 1 2 -1
E o A1V R N2 = O
LI Xue-wei' ,KONG Li',SU Ri-jian® ,MA Shuang-bao'

LA RHCR S B sh s, 314t KX 430074;

2.MMBET ¥ tENGEE TR, WE MM 450001

1. School of Automaiion, Huazhong University of Science and Technology, Wuhan 430074, China;
2. College of Computer and Information Sciences ,Zhengzhou University of Light Industry, Zhengzhou
450001 , China

E3::ann

:ﬁg B ARRE ek SR 2 AT AT, B EY] T A S AN 5 B 2
180 £ % 526 th bk K 35 0 AR B 2k R 26 60 46 2R A 80 3K

Key words. i 5 b B0 N 3 B 15 R 60 0 P B, A2 B AE T KR B A K

lnear network; entro- B P SRS B HGHR S AR B AR & B0 TRAR RS A HA

py ;low noise amplifier 1%, $ BAK 250 L5 E27hA8 K.

ks A #A:2015 - 12 -23

EL£WHE:BF g AHF AL 8 (61374014)

TEERN: F 25 (1984—) , B, T B BHETA, L PARXFHEMEA, 2 LT 7 QH AT RO LN FERF
H B - FR H 7k



.64 -

251 2016 4£9 A 4531 % 45 W

Abstract: It was proved that the linear relationship between input and output entropy, and the entropy model

of linear amplifier was given in the entropy domain. The noise entropy of sensor information could be elimina-

ted by the process of the linear network to the greatest extent, so as to improve the resolution of the information

source. The engineering example showed the contribution between the system noise coefficient and amount of

information were different for all levels noise coefficient in low noise amplifier. The lower the equivalent noise

coefficient, the greater the mutual information in the multi-stage amplification system.
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Abstract : Based on the exact self-similar fractal Sierpinski carpet model, it has been studied that the function-

al relationship of average tortuosity and porosity, and the functional relationship average tortuosity and mini-

mum pore characteristic length and the fractal dimension by solving the distribution function of tortuosity of the

control body. The results showed the tortuosity and porosity calculation obey the rule of ]Tn =

3

1
) —ng; the

minimum pore characteristic length, the fractal dimension and Euclidean space dimension determine the com-

plexity of the internal space of object; the tortuosity of porous media flow lines decreases with the increasing of

the internal porosity and increases with the decreasing of the smallest pores characteristic length and pore frac-

tal dimension.
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Abstract : Lines plans of flow channel of vertical lift check valve were optimal designed. The lines plan of disc

was designed on the basis of Granville double parameters square polynomial. The lines plan of guide shell was

designed on the basis of Granville tail curve. According to the analysis of new flow channel by analysis method ,

numerical simulation and experimental verification, flow resistance coefficient of new flow channel was lower

than before by about 47% and pressure distribution was uniform and gradient was tiny as well. It had good

channel feature.
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Abstract : In order to solve the problems such as the damage of clasp hands and guide block in the use of the fin-

ishing mill with the 4 100 mm wide thick plate, an optimal resolution is proposed by checking the detailed struc-

tural and matching features of the guide device. The proposed measures were that the clasp hands of the guide

device were redesigned from integral type into split type, adding bolt holes on the both sides of guide devices,

fixing guide grooves to guide devices by stud bolts in accompany with the guide blocks of memorial archway , so

as to achieve the antithetic use of the original convex and concave combining form. The structures of the clasp

hands and guiding were rebuilt. The effect of the reformed guide device was more reasonable in the aspects of

improving running stability, saving maintenance time, and increasing production efficiency.
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Abstract:To deal with the deficiency of low detection efficiency, the difficulty of locating fault and returning

the H-bridge circuit board to the manufacturer for repair in the conventional method used to detect the

H-bridge circuit board in electric power steering system, a portable detection system was developed which inte-

grated the in-circuit tester (ICT) and function test (FCT) based on the combination of the embedded and da-

tabase technology. The intensive experiments demonstrated that this system had the advantage of high detection

efficiency, accurate fault location and was independent of upper computer and convenient to carry around. The

present method was not only applicable for detecting batch H-bridge circuit boards, but also good for maintai-

ning the H-bridge circuit board fault parts under various environments.
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Abstract : Some of the dynamic characteristics of a novel three dimensional nonlinear chaotic system were fur-

ther investigated by numerical simulation based on Matlab/Simulink software, such as Lyapunov exponents and

Lyapunov dimension, Poincaré mapping and initial sensitivity et al. And the realization of the circuit simulation

of the system was given based on Multisim software. The experiments showed that the two methods were consist-

ent, then confirmed that the chaotic atiractor existed and the chaotic system could be realized.
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Abstract ; With settlement data of eight kinds of Shanghai interbank offered rate (SHIBOR) as object, using

multiple normalized spectral clustering analysis of modeling the representation of the object was analyzed, defi-

ning the short-term and long-term products at the same time, and then with overnight interest rates the highest

liquidity and better independence were selected as the research object, using EGARCH sequence of data mod-

eling ,the asymmetric effects of interest rate fluctuations were explered. The study found that: spreads jitter

caused by the fluctuation in the unexpected was rising more than an unexpected negative interest rate differen-

tials with amplitude jitter caused by higher volatility, SHIBOR time limit according to the product, represents

a feature of the longer the time limit the better.
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Abstract : Considering control of dividends and capital injections of the Markov-modulated risk model with re-

stricted densities and transaction costs, with maximizing the discounted dividend payments minus the penalized

discounted capital injections as the goal ,the optimal dividends and capital injections strategy was discussed. By

stochastic control theory and the Hamilton-Jacobi-Bellman equation, it was derived that the corresponding best

strategy was Threshold strategy.
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NP R Rt
VX Ty e™ = flx,i) +

ﬁfote_& U'ds - gofote_&de |

J) o+
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AR 0 A, Fir LA
flx,i) = E., [f(XzU'a-]f)eim +

ﬁf[e_ﬁsU‘f ds — gojte_&de ]
0 0

NP f AR, A R soE BRI
Eq o Lf(X],])e™ ] —0(t— o0 ) 7. 5 HA
T A B R4 S R i S ss iy, A5 21 f(«,
i) = V' (i) LRSS U, i HIB J7 78 1] %0

flx,i) = E..,; [f(X[U»J,)eim +

Bfe_&des - gofte_&dZJ =
0 0

E(x.i) [Bfoe_as Usd's - ¢J’ée_5‘§dzl‘]

Mt— o B flx,i) =V (x,i), B f(x,
i) = V(x,i).

ZE BRI, TSR AE ¢ I 200 i B 8 i R ARIR
AN O W AT & B R 2 S AR/ N T4y
ZIRR b B AT ZEX HER U DRI W8 5 Y i 72
FREGHE S T 420 R b B, I DL KA 41058 u,
AR A 74321

4 45k

A4 Markov-modulated JRU 8 5 75 (%) %
AT CLRTE R R HEAT T 05T, B IR AE 43412
AT SR I DL, R B AL 42 ) 6 oK
fife 1y Foe RS Ay Threshold e , o AH O ELIE Y
WFRBE T — 5 IR ELA.
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