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W OE ONETHSNEARNTEHR ETEEER ABSRETZHRNEHE(L) U R &#
BEg(IDEANERT, RBEZBEREMERRSG RTIRMNKE REKRE. K
BB A R A RN A FT-IR S 6E T EREH BB E Y, IR TEM #
HTEERBEMES ERRN, EFHRNZRRAREEERGEKET. ETEEGKRY
BEHERE, Wi 200% MAMEAERAENOERRAMED 0% EH. RAERBEAR
REMFTNIERERVRNEE.

XA ZmERE RR RERG, ML

3B R A EMOKR (10~ 500nm) RN RET R, AXEEEHARGRELH, £
Wk AR BN, FAESE, HRESRA. BREREREM NRE HEOH EH
Bz — AHERBIHSRUERBHNIHN, S %40 E XY ERBHI
BEk.
MEEmEEESEFEA A XTI T ARG LTS =2 —RER
RFET, EHZIRNH#TZRERENES, BERENERMKRE SRR EN
Wik ZEd, B TEEERRS W AERS RE, —BEERE; R RBEMIEEEA
MEAFREHEANRSYHET RN XA ES, REMTUREEF &, FTEEHN
FERBBETRAG ZREARBERTAEIIRRSHEES ERSYNBE IR I
K.OZETHTRSYI BRI, R TLIET 100% . FEBHARPE
IR B Cet BRENRFRER, R TRV EXRBRETWENRS SBRAR
oAt & R FHRA SRR EERFARRIRE R, A S IR R ERE T LBN
ME(DANERREE(IAERFEEAERNFEAT, RRAFZAELRER RSN
=
HATRERESRBREAONBEMOEN, TERBREVREL.

CB—OH —5CB—OLi+ BuH
HTFERMESAEEKEAFTREERELHRENESSH T, FFUEUTE
EHRHEZLEELEGHEEES. M, T EXR0CIe R AER RS OLi 2, #iZsg
HRER TERBEAMEETERES BR, FAXBAMNA(ECR-EHRB-ELE)=
EEBEEREN L MEEHN, FRERBEEREARBHEHEME 7 H#RHIR
LEBEAEERBEEESEARESHNE.
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1.1 FEREH

WKR(CB), PEE 1¥, RUURE ™5, # A2 PR 72h IR £ mIsAd sy,
HRBLEE(AM), CP, HEES G E 248 (S0 A 10% 8 SRS %, TR T4,
MRIETE N, 1 Cu,Cly ﬁ#’?ﬁfﬁ%@.ﬁﬁﬁ(m)ﬁﬁﬁﬁ(M)Eﬂéﬁu Cu,CL, R
FTREFRE:; FOTHM PR 4A T8 24h; RERFY A2, &5 S
AbFE .
1.2 ILBHZE
1.2.1 ZBiAMEH Culacac), B9 & R 4 W IES MBS . oY HE S
BEJE, MK A MBS, EE TR, 308 R S SR S 5
1.2.2 ETH# »-BuLi BH&") X8 5 Fr5I80 74 B3F 2 BUN R & 34 B ik
E.
1.2.3 HBMAE[Mn(HP,0,); 1 M# &  #KF mol H, IR MaSO,-H,0
KMnO, 5 57 T #IBAK +, FRCH — 2 %W NayP,0; B 3 MnSO, Z% 8 A Na,
PO, BB (REF R0, BFIR), BV pH E T 6, RIS RF LB KMnO, B,
FEERE, B—EREH (Ma(HP,0,); P %,
1.2.4 »-BuLiSIRMRBRTZBERRNEEES ERSRFTRSRE(W,)
MR EPMAET 8, FEFHE IWENARBER 10% E5H (H25-SHE
KL ZTLERERER(PEO-PPO-PS), (BB BEESTE M, =7x109)7), #£% Li* 8y
SEEN, AMAZBEAR(W,), BEEWN 4h, HZBELERN. B =E N\ NEFE
RS ZBAUE, VUYL B s R, SOC HETREATRERY(W,), i FLHE
HE(C).

C=[(W, - Wy)/W,]x100% (1)

YRR N, N-ZF# BB (DMF) /R 0 f R MRS, BREZ18(CB
g-PSOBRFMHIR(CB-2- PAN) B (W, ) B FRHEBEE(G).

G=[(W,- W,)/W,] x 100% (2)

1.2.5 RBRERFELY BFEARBEREIBROIIFANTELCRY, SR
S84 32mmol/g CB. 7

1.2.6 C"HMESEBFIRNKBREZELEREANBEEES BERLEHE,
EREBREXFRR.SIZANNBHECRBMAR NSRS, SASHAN, B, K8
=W, RETF 60C T RAL Sh. RV G, PR, Fi, ()Xt ®,
ULOE T4 LK A R R 4R 28 P 4R 720, HF SOC THLE TR EEE, B9)%
ﬁ%ﬁ(CB-g-PAA)ﬁEﬁﬁEEH(pB-g-PAM)E‘J%Hﬁ% QYRR B,

1.2.7 FT-IR#M TEM 5347 WREBRSZETHETROEEREH KB EX, A
Nicolet60 SXB FT-IR £LAMEIE(U B B HE G VLD S e it A BB R B A EFAR T, K
RIHBERBOMET XD, BRAHFEE R B HE DMF &, GBS SRR E 4
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MEAKTE CX-1 WEFEHRI RS A HE A REARRCBHFARS, HHF~
JEM-100CX 1 ZiE ST R SR B MBL FH L.

1.2.8 REBOBHEMNE FR—EBHREEXBMEBRRBL S48 EES
B, A 72 B @ BN E, BE 2000 #/min MR G TROUIRE, HER—E
IHE], 43 FI B L e AR

2 HER5VHE
2.1 SHEWITH

1 BEESM FT-IR #E . 1 KERER
RB, THFEREHE;2 REREZBERR
B, O 3032cm”'. 2924cm”', 1605 ~
1452cm ™ 1 628 ~757cm ™ 'S4 B R YL . B
i REFERFLE C—H KRS . —CH,—
i C—H R EAFRRG EHFLF
ATPBEEH—C—HTHRN5IEN, XX
HERBREOERELGEBEYHTLE LR
RO R R, 7 2246.6cm L EH TR
X R—CN EMGFERYE, XEHER 4000
REOARRBREEYFE 4 ZRRAE
BB R R E, 7 2923cm ™' 1595em ' AbE Fig.1 FT-IR Spectra of carbon black
B —CO—NH, Z ¥ EBRUYH, ;X FTBITFE  1-Ungrafted carbon black; 2-CB-g-PSt, G =155.8%;
REXROARARBEESYEE. Fef, B 3-CBg-PAN, G=161%;4.CB-g-PAM, G=9%
2HEERAFBAEL, REERENT
HEREMEERER, RETHEW, TEEEHRBETFEMINRERTFRE, X

&

Transmittance (%)

Fig.2 TEM Picture of carbon black particles( * 48000)
a Ungrafted CB; b CB-g-PSt, G=155.8% ;c CB-g-PAN, G=161%;d CB-g-PAM, G=9%
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Fig.3 The effect of reaction time {z) on conversion( C) ﬂg%, u&ﬂﬁﬁ%&ﬁi, Aﬁ'ﬁﬁﬁﬁ$—ﬁ‘%
A CB 0.3g, n-BuLi 1. 05mmol, St 2mL, Toluene 2,4 CRESGRARNREENTNE
10mL, Polyether 0.047g, 257 : tiE s E’.‘_ﬂ, TF n-BuLi ﬁ%%%l?ﬁﬂi%
® CB 0.3g, n-BuLi 1. Ommol, AN 2ml, Toluene *Kﬁﬁ$ﬁﬁ§$—¢ﬁ]§iﬁbﬂﬂ-‘?%&ﬁi§

10mL, Polyether 00.047g,257 ;

O CB 1.0g, Ce** 0. 25mmol, AM 3. 2 moyL, Hyo - XREANAEFES N EHRES. HES

100

C (%)

38rmL, HNG, 6mL, 30T ; R RSN, —OL X3 % 2tk

(1 CB 0.3g, Cu(acac), Bmmol, AM 0.55g, H,O 10mL., BOIR S LS M I, S e B 2 00 T & Cet”,

pH6, 50C CU(acac)zfﬂ [Mﬂ (Hzpzoy )3]3_ E.l‘l Zi{* % ':P;
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Fig.4 The effect of initiator concentration [1) en percentage of grafting{ G}
4 n-Buli:CB 0.3g, AN ImL, Toluene 10mL, Polyether 0.023g,4h, 25TC;
O n-BuLi:CB 0.3g, St 2mL, Toluene 10mL, Polyether 0. 023g, 4h, 25T ;
@ Ce'” :CB 1.0g, AM 3.2g, H,0 38mL, HNO, 6mL, 4h, 30T ;

3 Ce** :CB 1.0G, AA 2mlL, H;O 38mL, HNO, 6mL, 3h, 30T ;

8 [M,{H,F,0,);]" :CB 0.3g AM 0.22g, H,0 10mL, pH7, 5h, 60T ;

4 Culacac);:CB 0. 3g, AM 0. 55g, H,O 10mL, pH6, 4h, 50C
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Fig.5 The effect of monomer concentration [AM] on percentage of grafting( G)
A AN: n-BuLi 0.60 mmol, Polyether 0.024g, CB 0.3g, Toluene 10mL, 4h,25C;
O St: n-Buli 1.05 mmel, Polyether 0.047g,CB 0.3g, Toluene 10 mL,4h,25C;
@ AM:Ce'* 0.25mmol, CB1.0g, H;0 38mL, HNO, 6mL, 4h, 30T ;

B AA:Ce'* 1.43 mmol, CB 1.0g, H;0 38mL, HNG, 6 mL, 3h, 30T ;
3 AM: [ M, (];P,0,);1* " 2mmol, CB 0. 3g, H;O 10ml., pH7, 5h, 60T ;
A AM.Culacac), Bmmol, CB 0. 3g, H;O 10mL, pHS, 4h, 50T

F{min}

Fig.6 Relationship of centrifugal sertle time(t) and light transmittance(Tr)
@ Ungrafted carbon black; & CB-g-PAM,G=9%; X CB-g-PAN, G=161%;
{1 CB-g-PSt, G=155.8% ;0 CB-g-PAM, G=14% ; & CB-g-PSt, G=282%

SRR kR BN N B AR, X R B Oy Mok AR, S RN R E ) Rk,
BEPRE RERG L BERSHES T IEE. FTLL, ek, o UURE TR AE, &1
BB R AR BT K, B R AR PR R 2 38 0, AT G BEL 3R 4k R e, X[ %
BEEBHRE.
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2.5 BHEEADIBREN
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A STUDY ON GRAFT POLYMERIZATION OF VINYL
MONOMER ONTO CARBON BLACK

LIU Anhua, LIU Changsheng, WU Biyao, JIANG Ziduo
( Department of Fine Chemical Technology,
Wuhan Institute of Chemical Technology, Wuhan 430074)

Abstract  The graft copolymerization of vinyl monomer onto carbon black with,
respectively, ceric ions, n-butylithium, acetylacetonate copper complex and manganic
pyrophosphate complex as initiator were studied. The effects of initiator concentration,
tnonomer concentration and reaction time on the percent graft have been investigated. The
structure and properties of grafted carbon black were characterized with the help of TEM,
FT-IR and Light Adsorption Ratio. The results showed that the highest percentage of graft
could be achieved by means of n-butylithium initiating system and the percentage of graft
was as high as 200% . But the percentage of graft was only about 30% with the various
redox system. The dispersed stability of grafted carbon black was improved obviously in the
dispersing medium.

Key words Vinyl monomer, Carbon black, Graft copolymerization, Dispersion stability .



