20145F% 9

Ei/t\; ¢ ﬁﬂ% 7S
Theory-Research 1{% Hx ﬂ' *E

SHAIRFLIR ik KRG IR A K
Il S VERER 58

Shah AR, KARW,

5 x5k, #hA

(BRI R, il 200237)

HE: HIREFLRGER&REBE (NR) AR, IEXE S BHERE
HEATISE o S P R 25 AR RN e B RV TR AR A . VIR . A wicAe K kil A5 e PR
TR, SR R U rhobs o ROV o3 BB AR FL P L RINR B S bR, 2521
W SEETREHETZMIL, SRERFLES T LU 5 B 355 1o i3]
NRIEEMR T FRRFLIR S T 2R NE SRR Ir ga5, GiibfEmR, W
SEURERE R T8%, MITLHIRR20%, DINESFERN/N33%.

KB PTRFLR G RS RIREL; wB; E5ME

JB L5 e IR BT TR o A R PR IR
BB EESS, AR RLECRHR AR A, FRARIRRRE
#e, 1R T E ERAWIRH, I MRA L gk
TR R AR o A A7 RIBORE LR 1 1A
FEE TS Y (R I FL IR G B T
T2 R P R AR, R B TR ALY
G L A 2 R AR 22, B2y
HGIAFAE S, R BAETR A SBE [ i e rPAT5 A 5 Ot
K, B RMBEEMR T AR R A A 7 B T A1
et

TEAR SN e R AR SO PE R ™ T il |, 7R
PR HGE T AERWUR T, X R Z AR
RREXT I AR AT A AR, S e K
HATRAEMARST AT F0 R A3 BRSSOk
T, MEHE AT RREFL (NRL) #, Hi%
TR, ATIHELAR U A 7

o 7K SRS I AR S A R S VA ) — 1R
MR BV, R R A A B A A
F K, RO 2= LIRIA 2 B A IRIALL b,
Aol WA P 3 B 7 e E SR AR IR /K R iRz 3,

HEWH. ERARPERESWIITE (50903030)
HEHBER A

XK L A T JEE — B AE 17 S R L B, By
EORMFTIRERE, BESCIUMRE . 70l Wk, DI%
SRR SRR AL D s g R S
&, TREFHDKS g R ZROE i, H S PRait
MBS PLE AR 2%, FEfRR 2Bl b b,
TS AR R R S . PR SR AR S
PNNBI SR A AR LT 7R o FEmEE T AL, S
R BE R ST, I — 28 P e gl 0 ] T
B, 5 R B R 1 SRR A R 3
2, WG A — AT BT RO IT T, %
JIRNGHPEZERAE L o 7577 B S P ol U 8 2l
AIPERTTT , SRS BREE A ok A e S gl e 2c e
MMTSEBRERE . 738 IRAE SR

SRR & BRSO R P2 Sh i A
7 B O LA o 38 R S S 81 G 18 it 2l e L A
PRED G FESHA S, TR A £
RZEMEEZE, BN T —MREEZ, RREEH
ERRI ST YR, e ARG, SRR
PRAWTHEA WA o SRR 7 10 AT LS R
AR5 —2 (R ghmek AL ), del S E
AR AR (AR ) " AR SRR
FHAWEIN RAROR, RaERIR ., 3

- 15 «.



7 £ Ei@ ° ﬁﬂ:%
*% B2 ﬂ' ?S'Z Theory-Research

2014 %% 9 #

e T IEEL

| FERIE

=]
[ e

P HOAX

Srb IR

e

—

L—"
\ M

%H‘h'“"‘--q_ -
[Sut S T T~

B SiREARE

i AR
AR T AR e B T 5 S AT R BRI
NRLAYHOIR &, il RIRMGAE (NR) ZEH1EL

1 XI§
1.1 [E4#8

HIEN234, S FARIAE30 nm, IS F Kk
MR FRAE; NRL, BESE61%, pHEZAN
10.0, ZE[ETech Bee Hang/\ ml$4E; HAb R
VLGRS HUHT AR 103 BR A F
1.2 EaWHE&EAZE

SRR S E A MR, —FREL S
TIRRHETZ, —FhRRRFLIR A T2,
1.21 RETEREIZ

TERURIF AL ( XK-160%1, Jo8 R sl
BT 100 g NRIBIRAUAR)S , AR R
4 B ALEE . 2 ofEIR . 1.4 ofE#EFINOBS. 2 gt
FRIAO-20F11.2 ofit B, BRECR, RIS, W
WEUE R AR 1.2 2 1, IRRRE
50~70 C.,
1.2.2 §IRKEEETIZ

(1) FrE4 g fbsE . 1.4 of27EFINOBS, 0.3
g Caseinfl11.2 B # G150 mLEERRH, T A50~60
mLK, A —& BB, e o ol
PA1000 r + min™ MR EERFE10 he FE B3RS0 W0
AARAE (FL420.48 mm ) , 1HUE, BREBFEEER,
BN & W E R

- 16 -

(2) B HFA600 mLEEMH, A 180 mL
K, MM h, 53R B EIER .

(3) fEEIR T, HU170 g NRLS % B EIF IR AE
SR AR CnE2prR ) TIRG, HIRAKRES
MR SFHATTE A R 2 RO A I N LA ZE 4
B i HENRLZET — s i A%, 7oA 5K
I ABIN , i B IF IR A THEATRAE, Pl
TR TR] A P 2 R B TR B 0, ol e 2
ST ELEINRLAY, SRS 7E60 CHEFEHE10 b,
A5 3 B RIINRIE R o

AN

U

basmvail
L WA

I

B2 StmBERmEHWRE

(4) TEFFEHL L 5 BRI NR B R 284
M, WpEEORE .

FHMDR2000 AU A4S 5 2780 77 125 1l 25 f TR A
WEEBRACIT ] (r00) , TRHRIETESO th IR AL L |
T140 CH1100 MPa FHiifb—ERtA] (199x 1.5)
A2 mm AR A



20145F% 9

Ei/t\; ¢ ﬁﬂ:% 7S
Theory-Research 11% B2 ﬂ' EZ

1.3 MEEETRK

FHHE A (SEM, JSM 636071, HA= )
X AN W B2 A AR CBRAL IR ) B IR S R AT
LR

EAARRRPEREIZ GBIT 5287 1 REARHRE:
Bl (WSM-20KN#, KERGEX LTI ™ i )
IR T RPEREFEGBIT 52978 )7 REA RHA L
BLESEATIN; BSFEMEREHEIRGB/ T 98677 e 1
A BEFEIL (GT270122D B, & 18 B ek {3 8
HBRAF ) BTN shas S RE R sh s
J12FVERE ST ( UBM Rheogel E4000% , H A=
fh ) BT, IR R AR, AR
1%, FHEHH3 C - min',

2 HREWE
2.1 EAMHBES
AR RE W T SEM U 7 4n B3 7
K13 (a) 2 1S TR FLIR & T 22045 A e kb i
NRLEGBALIEE , 7] LAFR R R AEAR IR AR 7y
&), RHIRHER, sBRA/N; E3 (b) EHES
THEIRSR T RS R 5 RANENRIBLAL I, 7] L
B IR BEOAS), AR RIS, K
PRAARHIR o AR IRHT o RSB A il £ ¢ SR IH
FENREGHAAL, RAIRACHN, REB AR IEIR
SRR gine

|

(a) HHABFUREGTZ (b)) R THRETE
E3 EAMRNRARSMESEMR A

TESRIR A T 2200, S A i 0 £
FIAFAERORAUERS , O ¢ BTSRRI ROTBOR
B RS RIBEAT, BORAIE LE T S A D11
AT, B BT e s G, BERMAR
et e B/ Nei , IR 7EST ORI, HER
WAL . o3RI INTREAT, R R /N RUEE R

Kolmogorov RUEE (A f AT (3 2238 3k Yo A 1 - 1)
R HRA RIS, WnE4TR ) T i
2RIPERT, TR AN T SRR B AT B AR B 1Y
KN BEE AT RS AW, FRZATHR S )55

RS o

(b) I
B4 SRR SEERE
2.2 EEMBNmAFEYE R
FH2F0 T 20451 &2 A PR B AL R Fn gy B
PEREXT L ANZR 1R o

F1 EGWRBRARERYIELERE

5 g WREFLIRE RS TR
T T
TRARP &6
M/ (N +m) 0.019 0.009
My/ (N +m) 0.901 0.793
My-M/ (N+-m) 0.882 0.784
t1 /min 5.9 5.7
foo/min 15.7 16.4
TAL e RE
P54 BE/MPa 334 28.1
PR/ % 877 710
WizdsmE/ (kN -m™) 97 55
Bl AR/ % 78 65

M AR OB 5 18U 2 18] A9 A AR AR
My~MEI RN ORI S B R A G, AL
WLE . SRAEGTERE T 2 &2 54
BHHEL, SRASREFLIR S T M & 2 SRR L
BRI . SBRRE I SRS & T

.17 -



7 £ Ei@ ° ﬁﬂ:%
*% B2 ﬂ' ﬁ Theory-Research

2014 %% 9 #

LR AR BV EREN G , Rl i
RERE LIRS o AT RN, — 5 TR A
Ui T 25T LA ORI 1 H A R T B AR i R TEASUE
SRR R, 985S BORE-5 BORLZ [ AR B AR,
WD B PRI TSR, 35k AR B S A AR
7 Fsf 73 AR v e B BRPREAR B/, 0 SRR
/N, RNERASCRAAE 5 53— T3 R A T2 AT Dl
KRS M PR AR o0 T 458, ARSI 01 o it
AR N B MR BEE , PRLHR ISR IS LR 5 T
LR E S RRHPEREE NS H .
2.3 EEMHRmEEEE

TUTEAN [R]FH 4 ¢ PR 1) 245 4 O FE B 352
7R o

®2 HATERERBHESHRERE

DINEEAE & /om®
e By — —
FRRFLEAS T2 R TRRETE
15 2.935 3.438
25 2.011 2.481
35 1.256 1.872
45 0.707 1.421

MER2ATLIF . B BRI, 28 T2
il %5 B G OB RE AR s eI SRR AR R Y
THOLT, SHRFLIRG T AR &M SR E e
INTAEGEET L. — ), BRI R
M R AR B PR RE R B BB —, RIS,
JERH AR REAAE o TR LI & T T DL
B AR A BN Bl ) - AL 9 ) 52 5 b
BEEA S AT R RE .

WA EAE, FEFERE i B S EAY— PR
AR o AR I 14 JBE 5% ek BT B 5 M ) P 422
R KRR EESSRAR I 5 B T A T Bl
PR JEZ BIE R TRESE L, fEtshid R, Kb
SRR B RS, ECRAEHT RSP O
KRG IR EEAER T R AT AR (AR
FE A A AR AR I R A o

TET AR 2T, RS 0 4R 8] f EE
A5 P RG PR EE SR I BRI, R LORS R EE S
o TOH A 8 i i JEE AR 1) I 4 AR M S e

- 18 -

WP BUE . B oA RS il LIS, 7260
CHEARRET , HREFLES TEHanE o
BHAFEH T HIUARS AR T2/, HItE S0k
SEEN R BB R BN, AR
RESTAf

TERTIIOE TS A B, AR o0 S AR X L AR
AN, BRI FE R AR B X T A Y
WG RN ARG TR T A G ¥ | IR M
SFL R SRR, %I RN R A X 70 B
RKFEME, MSHRERFLRG TIOR8k . R
B, PR AT AR GF Ok B NR B 2> T-254 , T4
AR TR PERE .

3 it

(1) SR i S B ACKE 7 B B NR LA
HilENREGHEL, o TS W i i sh
s aRabin g €21 YiE S NG N B LD BT DR 7 4
NR T F45H

(2) FRMSHRRFLIR G T 2 s 12 5 F0k
HAT B B BRE RE e it B TR RE

SE K-

[1] Wang T, Wang M J. CEC and Iis Application in Off—the—
road Tires[J]. Rubber World, 2003, 227 (6) : 33-38.

[2] Tsubokawa N, Fujiki K, Sone Y. Graft Polymerization
of Vinyl Monomers Initiated by Peroxyester Groups
Introduced onto Carbon Black Surface[J]. Polymer Journal,
1988,20 (3) : 213-220.

B]1 A BHE, 284, sKim, %. CECTEtmbiylHl TR
BB FS G e T Jee rp g 2 A0, 8 R ok, 2005,
25 (7) : 409-411.

[4] Li QY, Yu N, Qiu Z X, et al. Preparation of Modified
Carbon Black with Nano-scale Size and Enhanced
Stability in Organic Solvent by Solid State Method[J].
Colloid Surfaces A, 2008,317 (3) : 87-92

[5] Han J J, Shi N, Xie L S, et al. Effect of Filler Networking
on Viscoelastic Properties and Reinforcement of Natural

Rubber Vulcanizates[J]. Journal of Macromolecular

Science (Part B) ,2010,49 (3) : 429-439.



20145F% 9

Ei/t\; ¢ ﬁﬂ% 7S
Theory-Research 1{% Hx ﬂ' *E

[6] Xu HY, Li BY, Wu C F. Polymer Grafting onto Carbon

Black by Solid State Method[J]. Polymer Journal, 2006, 38
(8) : 807-813.

[7]1 Han J J, Zhang X L, Guo W H, et al. Effect of Modified
Carbon Black on the Filler-elastomer Interaction and
Dynamic Mechanical Properties of SBR Vulcanizates[]].
Journal of Applied Polymer Science, 2006, 100 (5) -
3707-3712.

[8] He X L, Peng Z, Yu N, et al. Poly(sodium 4-styrenesulfonate)
Modified Carbon Nanoparticles by a Thermo—mechanical
Technique and Its Reinforcement in Natural Rubber
Latex[J]. Composites Science and Technology, 2008, 68

(14) : 3027-3032.

(9] T3, whimAN, VRHEME, 2. XIOR R IR ko vt
B JBXF RAIRMGIBIEFL 1 2 PERERISE W (], w85 0 1o
2, 2009 (11) : 1101-1106.

[10] Giorges A T G, Forney L J, Wang X. Numerical Study of
Multi—jet Mixing[J]. Chemical Engineering Research and
Design, 2001,79 (5) : 515-522.

[11] Wegner B, Huai Y, Sadiki A. Comparative Study of
Turbulent Mixing in Jet in Cross—flow Configurations
Using LES[J]. International Journal of Heat and Fluid
Flow, 2004,25 (5) : 767-775.

[12] Jahnke S, Kornev N, Leder A, et al. LES Simulation of Jet

Mixing Processes with Heat Transfer in Turbulent Pipe

Flow[]J]. Chemical Engineering & Technology, 2004,
27 (3) : 243-248.

[13] Jahnke S, Kornev N, Tkatchenko I, et al. Numerical
Study of Influence of Different Parameters on Mixing in a
Coaxial Jet Mixer Using LES[J]. Heat and Mass Transfer,
2005,41 (5) : 471-481.

[14] Mortensen M, Orciuch W, Bouaifi M. Mixing of a Jet in
a Pipe[J]. Chemical Engineering Research and Design,
2004, 82 (3) : 357-363.

[15] Gordon M, Cater J E, Soria J. Investigation of the Mean
Passive Scalar Field in Zero—net-mass—flux Jets in
Cross—flow Using Planar—laser—induced Fluorescence[]J].
Physics of Fluids, 2004, 16 (3) : 794-808.

[16] Barrue H, Karoui A, Lesauze N. Comparison of
Aerodynamics and Mixing Mechanisms of Three Mixers:
Oxynator™ Gas—gas Mixer, KMA and SMI Static Mixers[J].
Chemical Engineering Journal, 2001, 84: 343-354.

[17] Baldyga J, Bourne J R. Turbulent Mixing and Chemical
Reactions[M]. New York: John Wiley & Sons, 1999.

(18] 5, Har, BLLIT, 2. 99KALO/H I NG i
RIRARIBEN). A BUARIEE Tl 2002, 25 (5) = 300-
303.

[19] #hdnASs, IS, R, % KRB T4
BT SIREE ROSEMA (). 5 20 T FORRL A 5 AR,
2009, 25 (2) : 70-72.

Preparation and Properties of NR Composites by Latex Jet Mixing

Han Jingjie, Zhang Junli, Ma Yulu, Xie Linsheng
( East China University of Science and Technology, Shanghai 200237, China )

Abstract: In this study, NR composites were prepared by latex jet mixing method and the properties of

the composites were investigated. In the preparation process, firstly, the carbon black was dispersed in water by

ultrasonic, and then in the field of high speed jet, the pre-dispersed carbon black was mixed with NR latex to give

the NR composites. Compared with the conventional blending process, carbon black was dispersed in NR matrix

much better by using latex jet mixing process, the curing time of the compound was shortened, the degree of cure
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increased, the tear strength of the vulcanizate increased by 78%, the resilience was improved by 20%, and DIN
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abrasion loss decreased by 33%.

Keywords: latex jet mixing; NR; NR latex; carbon black; composite material
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