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THEORETICALAND EXPERIMENTAL STUDY THE
LIGHT SCATTERING NATURE OF PMMA BASED ON
MIE SCATTERING THEORY

ABSTRACT

In recent years, cross-disciplinary caused widespread concern. Soft
material is a new cross-disciplinary point of condensed matter physics.
chemistry. materials science and life science. Soft material is a hot topic
at present. The scope of the study from single subject to multidisciplinary
cross, so a large number of issues have to be solved, particularly the
nature of soft material that strong response to the weak effect how to
represent and how to use the nature to develop new intelligent
materials with special function. However, at home and abroad , the study
of the nature of strong response to the weak role is just stay in the study
of the experimental phenomenon, few mathematical model had built to
simulate the nature. Based on these efforts and Mie scattering theory, I

had built a mathematical model to simulate the light scattering properties
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of the composite soft material, and then by experiment confirmed the
conclusions of simulation , had obtained the following results :

1. Based on the Mie scattering theory I had built a mathematical
model, which may apply not only to the cases when the additions are the
same type, but also can apply to the cases when the additions are various
particles which have different sizes and different refractive index .

2. Trace prepolymer of St have a great impact on the light scattering
ability of PMMA /PS composite material. With the increase of St’s
content, the relationships between St content and the light scattering
ability are series of parabolas, when St’s content is 0.50%, the light
scattering ability of the sample is strongest.

3. Trace SBR added to PS/PMMA composite material have a great
impact on the light scattering properties of the sample. With the increase
of MMA’s content, the light scattering ability of the sample is oscillation,
with the increase of SBR’ content the oscillation is much more powerful;
the SBR’ and MMA’ content is extremely trace, less than 0.1%, but
make the effective light scattering ability of PS/PMMA composite
material improved by 25%.

4. Trace Fc or hydroxy ethyl ferrocene has a significant impact on
the polymerization rate of MMA. When the quality score of Fec or
hydroxy ethyl ferrocene is 0.07% and 0.10%, the polymerization rate is

fastest, at room temperature can achieve rapid polymerization rate.
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5. By adjusting the amount of hydroxy ethyl ferrocene, we can
control the polymerization and solve the traditional problem of easy to
explosive polymerization, these have a leading meaning to

industrialization.

KEY WORDS: soft material, Mie scattering, ferrocene derivatives,

PMMA, PS
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Fig.1-1 Free volume changed caused by colloid concentrations
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Bt — R A R, B RS R T ER b T
B, SHAEETREAEE GURREETHSFE HBE L NPT TR
HEB RRBFATENTPE 0RELAHN:

A
gt

I, -En%loiz - (1-9)

AH: i, = S,(m,8,a)S, (m,0)
i, = S,(m,0,a)S, (m,8) } (1-10)
i, L BEGPENERES: S, SEAEELRERLG S, S AR
SRS, MW ES. a= i'f- HEHTRR B, DIRTHER, m=m -im,

R TR FARN RGOSR, BERYENERERE. YARNRLEE
B, AT ST A S R B PR c SRESA BPOEREv 2 . ;1T
B AR T RILFT A RORE, LARFHELERRGSIE.

1

m-%-g%% | =en, (1-11)

Jeu
R, 5, 8 e HHARZ TR RANADEEC 4 B 550 LE TR FA
WAL, o, 7y DAAAHERIRRIE. 5T ROERIDI e

Jﬂsjﬁm-,/_.
B LRIIRIEERES, . S, AT EHFREGRE:
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R TRERLT 200

o 2n+1
s 2 n(n +1)(a'”' +b) | (1-12)

2 ——(n( ) ar, +bx)

Kb a, b, FHRERS BT ERSRFHFTRM, T FAME:
YW, (ma)-mp, (aYy, (ma)
" "L, @W (ma)-mE, (@ W, (ma)

= my, (a)'/’,ls (ma) -w,,' (a)wu (ma)
" mg,(ay ,(ma)-E, (aW,(ma)

APy, ) WL HHAETHRE R NERBERE _RERER, ¢, B
& AMEEERRNME. Rkt TE:

h@=GrT @

a

(1-13)

&L@=C )’H"’ ,(Z) (1-14)
ﬂ%ﬁﬁﬁﬂﬂﬁmﬁﬁiﬁ&tﬂ?ﬂ‘]ﬁ?&"iﬁ:

,..1(2)-—Y(2) w1(2)

Y(z)-—Y_,(z) ,’,(z)} (1-15)
# (1-15 ﬁ)\(l-m)‘rﬁw.(z)ﬂ; (2) FBHEAR N

¥, (2)=——y, (2)~¢,2(2)

tLo=2

LEe l(z) ;n-z(z)

,(z)-w,‘l(z)—fw,(z)

c‘.(z)-z:,.l(z)-gc.(z) J (1-16)
ey Y
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B—E e

P,(2) =sinz )
w,(z)-lsinz-oosz (1-17)
z >

L,(z)=sinz+icosz

£,(@) -%(sinz +icosz)—{cosz-isinz) -

BB EERARBR RS, BTN EOEH N T, M b,.
BEA T RE R REHGHERT, LR EN RS-

0,- % G+ Da +h) (19

WATHE kB8 a, 5b, RAQ-30) AW TR B AP R THENEEQ, .

HFURGRFFEE—BRMRTAR, TEGXEHNRAMATRERRT
%, BEMERTERERAIARERTLAME. HERTEREETE
PHRETUT R
ORFEREBR FZEMER ML
Q ZRSRT XM — KRB K. B PESRAE DB T B — R, B
Jerh = R B A K HU R

o

2
e ¥

V2ms (1-19)

KA w WRTFPOER: 6 HHHE, ERFTORBHIDRTHS 2
FHMEH. WERTERBBHRBTLIRTRN:

g -Njosexr NS So.m0)

QR F/PXBEAMEUN HBBUNESSH f(r) =

(1-20)
R r HRTER, AN BIERBTRER, o, o WRTERST
fiEsRKE, NHBUERR TR, bR ERRTRERTRTH:

AN(r)= f(r)Ar (1-21)
HERERL SRR TFRHEREQ, . B P OBy M5 HUE 6 T RIEZH

FHANEHREQ, . FYOLBHRENHNRERER, BHEEmEX, X
FRS AR, B RATAT LA BB A P RRIER A 135S,



- R TAFRLFEARX

$-F PMMAPSE X BSHBAAFSHER ERMTS
tES RN SRR

2.1 PMMA/PS § &t fisT B E F 5 (E A e B A A IR e 4R el

$%iﬁ?%ﬁ%%ﬁ%ﬁﬁiﬁéMk%ﬁﬁﬁ%%ﬁﬂ%ﬁ&ﬁﬁﬁm
HHE S ER MATLAB S %437 .

2. 1.1 BHEASHHENTFRERAHARKNXSR:

BiE Mie B ARRNDEKHBEAHA P EBHERTRRBRAS A
BEEX, BRBIEMTMA PS ST, PMA/PS EAMHMENEES
PS BB FHRARAS HERNXR, SRWHE 2-1 Fir. hl 2-1 TUE
H: ZERREKASEHES T, SS8EMES AR FREBNXREMMATE
REL, WEE MRS, BN TARBKMAS, W BEE TN e
ERTFHRBRR, ASHbiil, HIRMEER BT R R R F Rk
K. HE2-1 BAUES, MEFRRAMS K, SHREOAEEEIHER.
NS HEEKN 400mm B BEMEERK, X S5HEIBEER T 08
BRI ER X

W =
ot e -
=

R Hiar=
= g =

e L - - . — .l
a &1 HD i 0 NAT

HE T/
B 2-1 A SN FEERAS B KA X RHE
Fig. 2-1 Relationship between scaftering

coefficient . size and wavelength

2.1.2 PSHSIRTFRENSHEENESHBBHBENEM:
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$_% PMMAPS 4K HEHEHALBEABRNELHBRENS TR

- EE SRR R B AR T AR R E R, BRI T AR
BRDMEERT—EEM, FE—HAXE. RIS RRHKE BPORRE
HOER T MR F R . BRI T ASEERA 500mm, HHHE PS
HCRLR R 300nm B 4 BRSNS B &P EHUH BB XD W, 4 Rl 22 iom.
MBE 2-2 TTLCE MU R, B B U R T LR AL AR K B
A, EWEEREL, LEH G TREEREPORE, BHREHABK
{6 {EREH BB AR B B .

L]

B 2-2 B SHHRBEER S
Fig.2-2 The impact of PS’ dispersion on

the scattering coefficient of sample

RIS R PMMA/PS RS # B A BUAHERE S BUHRLT PS MR
BARRX, B IS Sa 8 AR FRIRERRE SR Bt
fE. TERMNETEHHEER St HRRISEHFHRT PS HRA, BLdLR
REE AR R

2.2 BB St B PMMA/PS S BEHEE B M LR

2.2.1 EHEBA MR EH Y

FRAFHEENRERMRYIER QhBEASRSMA HEERS.
BBEA GRS :

BHAEAGERSBTEARSH —#. RERNGSHIMETRA: #5K
RRE. HEKREN., BRBRM, SERIERN.

1. #EIRRM: EREKDHENRN,
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EFRATKFRIZFMRY

a. BIRF 124, BRNEEBER-:
[—2R-
b MEELESEEM MK, ERBEEBHERM -
R+M —RM -
2. BMKRN: B3I ERNERMEEEHESE M RAERE MR,
R adiE, XHMRRNAET TR, BRERkEKNHEBHE.
R-+M — RM -+M —» RMM -+M — RMMM -+M ~.-.— RM _ -

3. BHBRN: MTHARERR, BE5AFHTERNESRNS, &
WML, B SIRARERRMAS T LEEN—ARTRLL, RANRE

RFH43F R A B .

4, BRIERN. BHOERNEEPOEE, ERREXST. RERSE
ZEMBLE L.

BEEIL:

mca,rlfﬁ + cl':HCH,«— = ~~~CH,CH—CHCH, ~—
X X X X
bRk,
'--C'H,tl’}:H + CHCH,~~ = ~~CHCH, + HC = CH ~
X X 4 ' X

ERIPH R EEEFERS N TERBRTESE SN hELKk.
B h#EIER.

MR LR ARAZERENREHRARRE. F=UHRIIERY. A
REEE LE, FERFOIR Y QHERR. 2 5HRRMOLEHFERR
MFREAELE, ERPRENERTE-EZHETAIRY.

SR R

R-+M, — RM, -
R-+M,—RM, -

HHERRN:
RM,-+M, —» RM. M, -
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H_F PMMAPS HAXBRHEOXEBFABRARTNE RSN S XRHR

RM,-+M, = RM M-

RM,-+M, - RM M, -

------

e MM MM M MMM MM M| e

B R Y.
e My o4 My e = FERIRSF T
s My 4o My o = FERIRSTF
M, 4 M, ~—~ - FTRKSF
2.2.2 TRENH

LR RER A AR ES, iR ASTR. B BNENET
PRIGIER . & 2-1 A ERATHMEERH.

#2-1 TEAH—K
Table2-1 List of reagents
B 2113 3
A A R RE(MMA) Sk FILHBALTHERAR
K ZI(ST) LIk Kb RELFRH
WK FB(BPO) et b G RASRHH B2 )
A HALY L] BN FRLLERERAT
LS Sy IR B EALE S ARAR
| B i IERBMHELERTRAH

B S L) LB ERLESFRAT
] 0 pig it T

2.2.3 LR

9




LT KER L FR R

R RERT B B OURAE 120 U 4R, HRASEE, TRAATAN,
BRR MR L FEKTERE.
22 BE—W
Table2-2 List of equipments

e ES

DT-10 B XF R AEACET

CS501-SP A HEEEE ERMEERET

WGT-S BHE/ERMEN L ERF U EERAR

2.24 FRimEESLHE

1. FERERBE (MMA) Mzt

B 5 10%NaOH KR =R LB LR, REERABAR=R, A
T CaCl, TiT4%, FH CaH, TR, F7E CaH, FETHERE, WESPHBET.
AATHARERHES, BBA NFRP, BEBRANKESHFR.

2. EZIE (S wgif

B 5 10%NaOH KB =R EABR ZHE R, REFRAERRKRE=X, B
K CaCl, T8, BH CaH, TH, HTE CaH, FE TRERE, WEPREED .
AETRAELHES, FEANFP, BERAKEPRA.

3. SEHL_KFH (BPO) ML

BRATK KCOs X R T R KAL R, SRETRE, W 55~56.5 UFl
4y. 4B BPO M TAMBENARPHEMNA, HLaEtiTdEE, BRT
EHEFTEHEHURPBEE, REBANKES 360 B, #HE LEHRER,
SZRMHTE N &Y, BANKEPRHA.

2.2.5 PMMA/PS § & X HUSHHHMHI &

BLRPERNBEHENBETK TR, 50 HHE B R .

ETRARIRPMA—ERNZIEA (BPO), MAKLE, FIHAE
#EERAKAMARE, RE—EHRAERANEIRNFZAXLETRD. B
ER—EBNBRYMANE 54 MMA (XPEF—REBHSIAHD P, &
HESHAEREERRAE TR, HENAROMEEETIE RN, RN
FEFERETHEEL, —EHBESHRRY . D LHFREEFEREE
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H_® PMMAPS SAXBEHROAFBEARRESENERRNG LR

FHREF£R.

2.2.6 HmEtEENR

BERMA%HRMNR I EAEEABMERNIW ARNEE. EXRA
EERERF O RA R AN WOT-S B R/ Z A= HE. BIAFEZER
SEBOL RN =5 x BXF)REMAE RS R,

2.3LEER:

2.3.1 st RPMARNERALEUEEHES

L
/ \
2\

St's comtant, Vst

B 2-3 st R AR HE S SOG R RED
Fig.2-3 The impact of St’ content on the sample

WE, BT xHREFHERBAIOHS, RESK, RREREHHIERE
Eat, HEhmiad . B 2-3 RESHNOLEHETRER st BRELA
Bk, ME 2-3 LLE N PMMA /PS EEHMBNFRLBHETRER SR
2 [ 2R AT, X5 RATERN BB R BOLES 20 BB s
FHREEMMRXERIBUNERAYS. 4 St IRDNRRS SR 0.50%
&, B & B0 BOL R BE D .

f I 2-3 JE 0T LLE i PMMA/PS ﬁAﬂﬂﬁmﬂjﬁ%mEﬂEa&rﬁmﬁ& Til
4R St MEmMEH kR RKURN, BN EES> RREXFEL 1. 00%,
EMEARARE R R MRS BEN, RS EBOLBS NS
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IR T KFR L AR

[ S8%IR A E] 73%, ME/T 13%, XM THERRHNBEHHHELEK.
RS0 TS R AR MR S PR b T H AR AR 43

BHENBREYE AR HH T AR, W TXRREO R IR R
AER R R T

I, =KI,R*7%*A, (n,” -n®)[1+(8/3)*R*v*sin’(8/2)] (2-1)
R, KARY, ve2e/a, ARBENMEPRBEK, L ANEAZPIHEK, 6
HREH A, n RAROLETHE, n=ny, +nV,. V, 0V, RFAHMER
A% BEESPESERTAMMIE, BHEERTFANSEARV, - x, WRT
7= A 6 Y SR

I, @ —(n, —n,)’x* +2ny(n, —ng)x (2-2)

RIE (22 ATl RE B R TIREMNXR, WE 2-4 Fiy:

Iv I}

hY
rd

0 ! 1

2-4 KEHEE S B R TIREXR %

Fig.24 The relation between light scattering intensity and
concentration of scatiering particles

i 2-1. E2-2, @23 WLES, M RHEREABINERERA
MEMTERLRBAEBANER B, Kb ris BE 5Tk
B3 RS RN, XAS—HEIES T BRI ERE.

2.3.2 XZHRARVARIHBRR SN ER:



F ¥ PMMA/PS HAXEHHENEESERRMPEHTOR RIS TR

H 2-5 B RR 44 SEM B (160000x)
EZIEWEDGOER Vs, 02%;
Fig.2-5 Microstructure of sample (160000x)

Content of St prepolymer Vs, 0.2%

¥ R0 L T TRRCE T e ta s s
Bl 2-6 B-& 94549 SEM B (80000x)
XZHFRDNAR Vs, 0.8%;
Fig.2-6 Microstructure of sample (80000x)
Content of St prepolymer Vs, 0.8%

MBS SEM B AT LA, M SNANEF ST, Bl
BIRST AT AT MG E, XL B R AE B e AT MR O B AT PS,
AU AT PS FIRSH S AR S, X R RATA Mie B BT A FH5F
B SRR IR IR

B SEM BIE W RALE N, FEETRAER St HRHMM, HE=Y PS MRZ
B/, ZRHTF PS5 PMMA BHERNFER LAHEN, %S HRYHEHE
I, BRF=Y PS BRI T RERKTE > H7E PMMA . o RN
HHHEGHRTFRREREAREMERRERZSEN.



R T RFEREFERL

$ =% SBR ¥ PS/PMMA E & X SR B SR HE
AEZWHEEESLRNR

BRI BB, RIODETLUHRINEH B R TFHENBRDES
PR OGBS A5 16 B SR PR T R, AR T BB R AR Bk
B HH, B ENE AR TR, TR AR
HRTF, TRFEMEHAATFAFFERFAAZABEHERT.

H PMMA. PS #1%#) PS/PMMA E4&LEBSIHE, BT PS MERARE
AR, FtEK, 2575~ ERY(Craze) IRG B WAL ETRIG. BHMFR
BEMAT FRERA T LUE S E 2500 0 RS . BEHRIIH Mie
RSt B KA SBR X PS/PMMA E S HEESHAENR W, BIAREHR
FEN S S A RN R R, AL RRIER RS R .

3.1 SBR 3 PS/PMMA & & RI A B S RER M IR IE 80

PAMieH4t B0 01 Rl, FIH B4KHMATLABER, BT ANGHtHKH
500nm I A SBRET, PS/PMMAE &4 9 i mBEPMMA RS BL T RO 224
HH, &RNELI—3FR: FMNTSBR, PSPMMAHSHBRILL EEMHE
FEmMNARYRELEE BARSBRIIANMBEEME, TR0.1% BEFEHEHE
M E S BE 5B AR RNAXRBIEKHOEL, FERIMASBRE YL
* 7R, MERSFUXR. YSBRIUEMER MRS XRAYE, BHESBREM
EAm, RHELIRE. REMicHEER, HRRSAREBERT o, N
kT b, LRITRIILER

HE-1RIIETUF L EH R BB SSBRGBMBR X R, BESBREN
BiK, B BEE WK IRRMEN B AR TR ERHE KRR R
B, USBREEME S A40.02%. 0.04%. 0.06%%, ¥ &HE K HUABHREH
AT R EU A PMMARY R 24 5149 % 340ne, 360n2f1390nm. 1XRHISBRA
FMEMMAZ BT RN, RIEE-1ZE3-3FR, RINETLUE H4E
HERTFIRESASEHEKEEYN, FROBNBEHRX.



=% SBR ¥ PSPMMA REVR AHH AHNERERNELHAL TR%BITE

a B
|

-

R
ra

ARAMHET 0 /=

T

31 HEEBEE S PMMA FMRZMER (SBR=0.02%)

Fig.3-1 The impact of PMMA'size on
scattering coefficient(SBR=0. 02%)

e

et

" i
?II'. ¥ a0 M) @0 B0 D B Mo
Al B e

3-2 BEHSRRE S PMMA FTRRR %R (SBR=0. 04%)
Fig-3-2 The impact of PMMA’size on
scattering coefficient(SBR=0. 04%)

PaBATE B e

Bl3-3 HESHEES PMMA BERH%EER (SBR=0.06%)



FERETRFFLFEMRYL

Fig.3-1 The impact of PMMA’size on
scattering coefficient(SBR=0. 06%)

B E— B M AR R IRE S RO RT ARSI R, B
R RATES E TR EMMAR B RS SI8E R T PMAR R, H LR
HMASBR, BFISSBREMMARHH &M EEMSHENEW, KidRaMEE
JESHE R R AT BMR R, R R

32 B

3.2.1i% #

AEFHEEEREMMA), X286, FRANRERERA: dEAED
B (BPO), B T& i, BHPEIE. RSl TREHSER: TERK
#% (SBR-VP101B) (ML),

3.22 FAMBINEE

FRRAFLEHERBEDHE SRS . B—5: TR MMA. ET#
BIRREF A Imi B MMA BKR 4. TX 10°%g ) BPO, BE&HIEERERK
# 80°C A 30min 44, FIBTE MMA. $=%. HETMATERKN MMA #
RF&H BPO WA ZBEHET, REMA—EE SBR, REHIFESOUTH
GHITREA RN Sh. HERNOEEENESRS, UHETFZERETEEEL.

3.2.3 SSVHBERERIE

BA&MEERanEE. SAMENERE. BLEM LRRERENEE
AT W6T-S Fob R/ F M2 SGHE .

3.2.4 £R5i4ie

RNBBBOCES RFATH SH BB LR PERE, N SBR BEASHEK
B ROLEGTEE MMA FinBRELXRME 3-4 3-6 Fi7R:




H =% SBR M PS/PMMA HENHAHHAKEEREFNERAASLRRIE

J /.\'\

[

{28 0 MR
s 8 8

0.00 O.IOI IIBZ 0.:! u.:u 0:‘ 1_0}“ . M’ﬂ orum
MMAT K%
3-4 TR MMA XHRF BB M (SBR=0. 02%)
Fig.3-4 The impact of MMA'’ content on
scattering coefficient(SBR=0. 02%)

3

/
\\/ %

A5 EREH R 1
e 8 8

MMAT 5%
3-5 FIZE MMA SEMA R CEET g HEm®E (SBR=0. 04%) -
Fig.3-5 The impact of MMA’ content on
scattering coefficient(SBR=0. 04%)
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SRR T REREFERRX

B 3-6 TR MMA XHHERF BOCEHE M (SBR=0. 06%)
Fig.3-6 The impact of MMA® content on
scattering coefficient(SBR=0. 06%)

3-4—RE3-6 5@ 3-2 3-3 L ER A LML 5 MATLAB
ERME RS, SRR TESENN A B S ERYE. SEBENHA-,
N7 SBR, HAMHMERAEHHAMERRER MMA FMENENBE
MG %%, SBRIFEMBHMAFESBR. XTELBTF SBR 4 FH# LFEN PS
MR, MEZ FRSEEHEEM, SEEREZHRTAER—2
BEMAERPRAEE FEENFESRE PS 4 THABHRERNL, RE
Porod g H, REEMBEM_EARE —EHXR. SBREMBHFFE, 5
CHEABRMBE, NTSIEHFEREEENEL, SIEARBMERNSE. &
SBR 7= MAE SR BE B AR B B 3R AL.

RN T SBR &8 PS/PMMA BEVE M E A AT IS ER R
WK FSTEERBE, X TE 3-4 E 3-6 f9fF R, MMA FEmE{EN
0. 01%, A HE A BOLRH W&k 25%; TXTE 3-5 f1fEH, MMA FiNES
4L 0. 01% & H S RN BB L 10%K S .




EOE AR REFEY MMA FURESEHTA

ENE: —RERETEVMHMMAZERSHEERER
EifF 5

MEAENERSLRAFEHATBEH PMMA HESHHE B EHSR
MR B RAE, BRETWEFPFEE MMA RS RNANK, RAHRE
BB, BEE B MERNTRERTREG, KT RS, feHET
%, BERMEE, TRETRTERES, RIOFA PMMA 5H1ER BRMRE
EMMA R AT BFMA SRR RIATEY a- BELE TR, FA RN a-
PBEZE_IRSN MMA REHIRE.

4.1 ZREGTED (B Y&
4.1.1 TREH

LR AT RRRI A di sk ok, SRT R, FHLE: FENET
BEEH; BEIFREMASE (2008—3008) 7E120 CHM PTIR2A.

£41 ZREN—K
Tabled-1 List of reagents
=% 1) %
;375 98% EREEUTHERAF
Z it gl | IHRTBLERAN
W (AL 85%) E¥a | R4 ENTIT
TR | e
R 58 9% | PEEHERALFZRR
XKTEE aFeE | iRHEaBUTHRAR
hihkk (60C~907C) | /bl | REHEAEELTHBRLH
FK Z Bk abrel | ERBFEALTHRAF
KK g | ERABLTI
e =RIA: fegd | desEedEEiT
ZHM B atd | deReEEM




AT T RFF L PR

4.1.2 TRAFE

R BRI BT 120 CRE P TR, KN, TERIRTAH,
HRMGRETEKEERE. B EHNRELE 120 CRED TR,

F42EELRIE
Tabled-2 List of equipments
{28 &
HC » TP12A B H MR F ERERKE
HMETT RS RELR R
DT-10 {57 R FEEAENET
T6-5 B e Eh A HL Bati27 v N3
WRS-2A B SAX EREREMNEZENEFRAF
4.1.3 §&IE
1. ZBeE &

7E 100ml =DVEPIMA 9. 3g (0. 05mol) — %4k, 25mi(27.1g, 0.265mol) Z
FERFH 2ml 1) =85%5RE, RS LHLMBHMERARERET, Pk
E 1000, R 10min. REBEYBEAH, REEAKP, RELEK. BREY
HEREADTR sORRBAP R, FTHEE. i, AKEE, TREE

100120 0, 133.322Pa HZH 4% 10 4, BRI AHREE, BA
84—85.5 U, (k¥ 85—86 UYL,

o
i 4+ (CcHoop0 PO 50
(Fe) (FeCOCH,)

2, a-PRZE_EENHE.



BOE R REFEYH MMA KRG ERTR

£ 250ml = DR LR BN R, EIHRARE, ZSTE . SEAMA 80m!
KK ZEER 0.37g HALLH, RAES, Fohiide. T 5. 5g ZBEE R,
FAESP 30 CFEIR 3h. RNEHRE, MERBREEN, FKKGRHEEK.
BEYEEETR AINACELTHM—ZBPESR, BIRARE, HE
Ak 72—74 TR 73--T5 0) .,

EtOH
I'-IaBH4

(F cCOCHa} (FcCHOHCHy)

4.2 Habl&

B—E2 BN %R -BREIERKAET 6ml MMA, RHEREHS,
BRAREAER 0.5%% BPO, HHMEZRSER, KULBRSHET €&
BEKBHERSE,

4. IERITE

4.3.1 ZHSEMc—BREZEZRGEMEN MMA BSERNEM:

—o— Ferrocene
~*& -hydroxylethyl ferrocene

.....
B0 0.7 0001 GNE A0 0G0 0013 S Af 0B

mass/g

B 41 TSN a—BREZEIRERMEN MMA BEERNE W
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EFALT KFM i

Fig.4-1 The effect of additive quantity on the polymerization velocity

~* Fc ™ «-hydroxy ethyl ferrocene

B 4-1 RRARED 0O, FMYNEMNREEEL Wiz, WE 4-1
HEH, ME/AER —PEIE RS MMA BSEERILH EE KT
{ERI R M 1 ], MMA RAEREERNENEDEMHEEATL, HiFEM
B IR a— B LB R B RE S HH 0. 07%F 0. 10%8F (s 5R1E),
MMA E&AIRE, FAEZRM. HEMAZSER o —BRZE %K
MMA BGHEEFFHRE, EEEERRES.

MMA B4 -G VA BPO $MESIRFISIR RS, € BPO £M{E5| %
M, 1 F BPO 48 A ¥4k B hEATELREBIA 120KT/mol, MU{X LA BPO 1E % 5
5% MMA RENRSERE. BNERBN /KRN a—BRZHE 78T
LA MMA BE&EREENE, HRETRNEERE: h7E%/BPO AKH3I
RER, /RMEHRE, B—ROBTFHE, T BPO R—BNETSH,
RERSEFERESRTHEE ST (CTC), CTICEZRB TRAGRENME, £
A% B B, Bl CTC #5714 A AL EE L BPO B4R 5 914K B i
EHFERE, BETREREMRAE, EiiE&5meT i MMA B@%Aiﬁ$
BERRE. LRMHEN,

COO- C0O -
Fc+ BPO — [Fc---BPO] — Fc'+ @ @-
CTC

. COO0— CH,—
CRARTTSNOR

HARMAZTER R a—REZERBRNAE S REBEREN, SEMA
TRERaBEIETAKMMA RSEEFREE, FINEE £ HEF MMA
EiERE. HREARREM o—REZEZAEAF BT, LiRme =%
Billa -RELERGETEREN, REMKN RSN —BELE TR

o
MA
C- oM

PMMA
COOCH,

@COO @—COO'
KR MM i B , ¥ B EH LD, M
ERGERRE: SV EHERERD HER, WEERERS RN,

4.3.2 TR/ - RECR_RBREHMBERENZMN:
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ENE ZREERAMED MMA KAESBRTA

~
S

!/
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function yhx_22()

cle;

clear;

hold on
%o----—-BH W
n=  ; BHEENM

ml= ; %HFHEHE

m2= ; %HXHRAE

be=  ; BASREK

fsd_1= ; %HUNH 1 KB
fsd 2= BESTR 2 MSELE
ul= s BEUHE 1 P ORR
w2= %R 2 9 LRE
r 0= ;% 1 YITRE

rl= ;%1 B K{E

n_r= ; DR ART 1 I E
Nl=

N2=

fi=zeros(n,1);

gi=zeros(n,1);

hi=zeros(n,1);

ki=zeros(n,1);
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fi_ma=zeros(n,1);
anl=zeros(n,1);
bnl=zeros(n,1);
an2=zeros(n,1);
bn2=zeros(n,1);
Qs=zeros(n_r+1,1);
Qs_1=zeros(n_r+1,1);
Qs_2=zeros(n_r+1,1);
Qs_total=zeros(n_r+1,1);
r=zeros(n,1);
delt_r=2*(r_1-1_0)/(bc*n_r);
idx=0;
jO=2*r_0/bc
j1=2%r_1/bc
for j=j0:delt_r:j1
idx=idx+1;
fi(1,1)=sin(j*pi);
fi_mal(1,1)=sin(j*pi*ml);
fi_ma2(1,1)=sin(j*pi*m2);
fi(2,1)=1/(j*pi)*sin(j*pi)-cos(j*pi);
fi_mal(2,1)=1/(j*pi*m1)*sin(j*pi*m1)-cos(j*pi*m1);

fi_ma2(2,1)=1/(j*pi*m2)*sin(j*pi*m2)-cos(j*pi* m2);



B

gi(1,1)=sin(j*pi}+i*cos(j*pi);

gi(2,1)=1/(*pi)*(sin(*pi)+i*cos(j*pi))-(cos(j*pi)-i*sinG*pi));

for t=3:n
fi(t,1)=(2*t-1)/j*pi)* fi(t-1,1)-fi(t-2,1);
fi_mal(t,1)=(2*t-1)/(j*pi*m1)*fi_mal(t-1,1)-fi_mai(t-2,1);
fi_ma2(t,1)=(2*t-1)/(*pi*m2)*fi_ma2(t-1,1)-fi_ma2(t-2,1);
hi(t,1)=fi(t-1,1)-t/(j*pi) *fi(t,1);
hi_mal(t,1)=fi_mal(t-1,1)-t/G*pi*m1)*fi_mal(t,1);
hi_ma2(t,1)=fi_ma2(t-1,1)-t/(j*pi*m2)*fi_ma2(t,1);
gi(t,1)=(2*t-1)/(*pi)*gi(t-1,1)-gi(t-2,1);
ki(t,1)=gi(t-1,1)-t/(*pi)*gi(t,1);

end

for t=1:n
x1=gi(t,1)*hi_mal(t,1)-m1*ki(t,1)*fi_mal(t,1);
x2=gi(t,1)*hi_ma2(t,1)-m2*ki(t,1)*fi_ma2(t,1);
if x1==0

x1=eps;

if x2==0
X2=eps;
end

yl=m1*gi(t,1)*hi_mal(t,1)-ki(t,1)*fi_mal(t,1);
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y2=m2*gi(t,1)*hi_ma2(t,1)-ki(t,1)*fi_ma2(t,1);
if yl==0 |
yl=eps;
end
if y2==0
y2=eps;
end
an1(t,1)=(fi(t,1)*hi_mali(t,1}-m1*hi(t,1)*fi_mal(t,1))/x1;
bnl(t,1)=(m1*fi(t,1)*hi_mal(t,1)-hi(t,1)*fi_mal(t,1))/y1;
an2(t,1)=(fi(t,1)*hi_ma2(t,1}-m2*hi(t,1)*fi_ma2(t,1))/x2;
bn2(t,1)=(m2*fi(t,1)*hi_ma2(t,1)-hi(t,1)*fi_ma2(t,1))/y2;
Qs1(idx,1)=Qs(idx,1)+2/(*pi)*2*(2*t+1)*((abs(an1(t,1)))*2+(abs(bn1(t,
0)*2);
Qs2(idx,1)=Qs(idx,1)+2/(j*pi)*2* (2*t+1)*((abs(an2(t,1)))"2-+(abs(bn2(t,
1)"2);
end
1(t,1)=j*bc/2;
fri=1/((2*pi)"(1/2)*fsd_1)*exp((r(t,1)-u_1)"2/(2*fsd_1"2));
fr2=1/((2*pi)*(1/2)*fsd_2)*exp((r(t,1)-u_2)"2/(2*fsd_2"2));
delt_N1=fri*delt_r*N1;
delt N2=fr2*delt_r*N2;

Qs_1(idx)=Qs_1(idx)+N1*Qs1(idx,1)*delt_N1;
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Qs_2(idx)=Qs_2(idx)}+N2*Qs2(idx,1)*delt_N2;
QS_tOtal(idX)=QS_1(id)F)+Qs_2(idx);
end

plot(r,Qs_total);
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