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(57) Abstract: A functional copolymer directly prepared from a higher hydrocarbons mixture and a preparation method therefor, falling
within the field of petroleum resources applications. Under the condition of nitrogen protection, one or more of MAH, maleimide
and derivatives thereof, itaconic anhydride as well as an oil soluble free radical initiator are added into a selected solvent to be tully
dissolved, then one or more of above-mentioned C8 and C9 fractions and light fractions of coal tar are added into the above-mentioned
system to be mixed evenly, later a reaction is carried out at the temperature ot 60-120 °C, and after the reaction is finished, the functional
copolymer formed by copolymerization of olefin components and maleic anhydride in the above-mentioned mixture is obtained by
performing a separation and a drying. In the present invention, C8 and C9 fractions and light fractions of coal tar are directly used as
raw materials to be subjected to a one-step reaction to prepare the copolymer comprising functional groups. The process is simple, the
reaction conditions are mild, and the preparation efficiency is high, the prepared copolymer are easy to be separated from unpolymerized
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components, and the content of the functional groups in the copolymer is high, so that resources of C8 and C9 fractions as well as light
fractions of coal tar can be utilized reasonably and effectively.
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St 1

DA HORAE N R LR R VAR, 45 0.8g By oREGHT & 0.084g % 7 T IEE T 2.0g 11
C8 14y (I 1, HiES& = 27.64%) K6 mL [ —HZEd, @A F LA EMIHRS
BEG, RREZRT MAH 5 C8 14 TR IE R 0.405 R REE 20 480, KREEN
70°C, JSIE 6 /NN RBLSERUE, RS 4000 R PR T E LR 10
YRR, JEIMNR RS E. BO =R, B TRREE, H453] C8-MAH L&Y 1.27g,
2K 94.23% .

KLY C. Hy O =FhmR AW, SR 5 on. AlRIif3% C8-MAH L4
i C IR 24 72.06%, H TTE K& &4 5.42%, 0 TTHE I =4 22.52% . A C8-MAH
SLRYH RA LR BREF ARG & H AT R, Bk C8-MAH L5 b 5 SR BRI ¥ R & 0 5L
21N 45.97%, JELTHE S, C8 WA A 0%y, TIENILE RS MAH
BAT A B HL R A N C8-MAH B A YRR (H-NMR)1E 41 B 1 B B3 & C8-MAH
SR LL MG L, Horr, 1223 em™ &b 5 R FRIEF 1 TR I 45 IR SR, 1785 cm™
Ab R T R BRI rh BRI S ] C=0 [ BRI 4 IR ENR IS, 1859 cm™ 4k kT SR B IEF i R IEF Jik
A C=0 MAEX PR Ag RIS . AL RRIE DG AT DR W] ) 4 1 L SR P00 C8-MAH 3%
R,

S 2

A2 1 S R AN T BEGE VR A vA FE R S R BRIV 7, B 1.0g E kBRI & 0.090g 15
BT IEET 4.0g 10 C8 1My (HBINE 1, HREEE 27.64%) 4 mL 5 REF 2
mL IEJEGE, WA A ERIFR GG, AR MAH 5 C8 A MR E LN
0.40; 1A RIBER 20 50, NIREEAN 75C, MR 6 N SN SRR, B Rm
PITE 4000 %55 3 B AR R B O B 10 2380, MM . B0 =K. AT
ZIHE, 3] C8-MAH HEY 1.91g, WEHN 90.55%

LIt 3

PLZ.B8 S R A S AR R VAT, 4% 0.4g TRBETERE & 0.072g 74k — BRI
T 2.0g ) C8 184 (HRNE 1, HBEEE 27.64%) 2 mL (285 RE T, #s
VBRI RGN R S kBU IS C8 MR EL N 0.20; ARERS
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20 kb, RNIRIERN 1200C, RBRTE 6 M. RNSERUG, BIRBFEYIE 4000 A9
BPFGE N RSO 10 A8, R IMERGE . B0 =k. EETREEE, AR
C8-E KRB fE %M 0.86g, FEHN 90.05% .

St 4

PUT ERANIE CGeiR SV IR N R RAE R AR, 4 0.16g 4SRRI I 0.081g 354k -
RHEET 2.0g [ C8 Wy (AR 1, Mo & 27.64%) [ 1.5 mL T EIR 0.5 mL 1E
CfE A R VA IR A5G, IRBE 2 AR IRET 5 C8 1R 4 I B & EL o 0.08:
TR RIER 20 4380, ROMIREEA 75°C, SN 6 AN o OB SE SR A5 SON PEMIAE 4000
R IR TR O E 10 48, FEMAHIMERES . BO =k, BT TREEE,
HP1S 3] C8- KRR IR Y) 0.63g, F N 88.47%.

Ll 5

DA ORAE R AR R VAR, 15 5.0g EoREEET & 0.2437g %A R TG T 12.5¢
(¥ C8 KETHIM o (IR & 30%) M 12.5mL [ —H 2k p, A 1 e s e R &3 55,
SR F P O SRERET S C8 KSR RN 0.40; K RBEA 20 950, &EEN
65°C, MIIE 6 /Mo RBLTERUE, H4 B YILE 4000 548 ) HE N R L4 E 10
Ayt IR B0 =ik, B TR EE, 1S3 C8-HkmRETLRY 8.37g,
2K 95.63%.

LIt 6

DA S LR AT I PEREIR A T AIE N S SR R IVE R, % 1.0g HhokIEEZ K 0.142¢
SEEAY UK HEVE T 12.5g 19 C8 IR A& & 30%) M 10mL LR )X EEF 2.5mL
IEPEGE R, A AR EEIHRABISG, REERRP G REBIZS C8 FEIMIE 1R
Sy 0.08; ERMET 20 480, KRN 85°C, KSME] 6 IR o SBLTERUS,
SR 4000 BEARE BRI EGE N O 10 R, RN MERER . B0 =R, B
TEEEEE, A3 C8-HokBE L RY) 4.24g, URFEN 89.19%.

St 7

DA ORAE R IR R R VA ), 1% 5.0g E5oRBRET 2 0.487g A 7 T IEVET 12.5¢ 19
CO W4y (RN 2, WIS E 38.78%) K 12.5mL [{ ~F 2, i H 75 g I F R
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GG, REEZRT MAH 5 CO IS 0.40; 1A REA/T 20 480, KR
JER 60°C, RPLESTE) 6 /N RLTERG, BB MITE 4000 685480 5 8 T 50 4y
210 %, FEINHA IMBEETR B0 =K. B TR, BI15 3] CO-MAH L% 9.17g,
Y2 93.10%.

KR C. Hy O =FhmR AW, SR 6 ivn. AlRI130 C9-MAH FL54Y)
H) C LRI EL 71.87%, H THENEEL) 5.83%, O LHRPISEL 22.30%. KA
C9-MAH L RYrh R SRR S S %At 3, I CO-MAH LI b B R BRI L &
DEELN 45.52% A5 . B TE AT, CO M THAE 37%/ A7 KRR SN AL R R A .
C9-MAH H AW RHIHRCH-NMR)E KK 2 FioR; B 3 & CO-MAH JEERMIM LAt
B, Hop, 1223 e A SR BRI T TR IR AR ARSI, 1785 em™ 4y TR BRI
HH R BT 3 [ C=0 KUK FRMIZEREIR I, 1859 cm™ Ab2h T SR R BT AR IRET £ 121 C=0 =%
PRAMARPRBN YA o M LA b B RRAE UG 7T DASR BH il 2% 1R L SR Y0 C9-MAH 3L

Ll 8

A2 1 S R AN T BEGE VR A vA FE R S LA BRIV 7, F 5.0g EhokERIT & 0.487g 14
R oFTIEET 125¢ M CoO 1l (ALK 2, HlES & 38.78%) K 10 mL L5 K EE
2.5 mLIEREGET, HAEFRESEEIFRAAE, KK RT MAH 5 C9 14145
=LA 0.40; R RBHET 20 80, REREN 60C, R 6 Mo RESERHRSE, ¥
S REFEAE 4000 FERE B G N0 10 8, I IERES. BL TR B
B EETE, B85 CO-MAH JLEY) 9.33g, WE N 94.74%,

LIt 9

PAT IR ZERVE N IR NAR RIWIAT, 4% 3.0g DoRBEW L 0.097g it ik P EET
12.5g 1) CO 1849 (RN 2, HIEEE 38.78%) K 12.5mL (] MR 2 Ed, A fH 7
SRR GG, RN R BRI GS CO M I ELL N 0.24; A RIEZEA 20
S, RNEREEN 95°C, RN 6 /N RNSERT, KGR BLEYIAE 4000 BEARES BRI
O N EOAES 10 B, JEIMACHIMERSS . B0 =ke EETREEE, WEE C9-
ISR L YD 6.68g, WA 85.11%

S 10

10



WO 2017/201964 PCT/CN2016/103475

PAT AN I CUGE TR A vE RINE R SRR R ITE R, R 0.24g A RREZET & 0.058g L5k
ARHEET 3g I CO 1B (HMULER 2, RS E 38.78%) & 15mL T EiAI 5mL 1t
h, A VERIFRAYNE, R ERPARBRRETS C WA mEL N 0.08;
PR 20 380, RSLIRE 80°C, BLAIR] 6 /NEF o S RS8R, KRB HIAE 4000
R RN EE TR O S 10 408, JEIMAAERGE . BO=R. B TREEE,
RIS 21 CO-K R 4L M) 1.32¢, UREEN 93.81%.

S 11

DA ORAE R AR R VAR, 15 5.0g EoREEET & 0.2437g %A R TG T 12.5¢
(R (LRI 4, IEEE 70%) M 12.5mL [~ F 28, &8 A s 0 E i He 4
BE)G, RNAE RS REEE SRR 0.40; RS 20 480, RESEE
N 65°C, INIMFE] 6 Mo SN TERUE, B IAE 4000 BRI F IR T B O B
10 4358, FEIMANAMEBESGG . B0 =R, BT REEE, S 2100 - Dok BRI 1L R
Y 12.78g, WXZEEN 92.95%.

S 12

DA 1 S B AN T BEGE VR ArvA FE R S R BRIV 7, o 1.0g EoRBRERG & 0.142¢
SR UK HEVE T 12.5g BE R (AR 4, GRS & 70%) M 10mL LB 7 I BEE
2.5mL IEPEGE, @A A AR ABISG, R R b Rl i 5 AR i 1 R
S 0.08; R RME 20 780, SRR 85°C, MIFIE 6 Mo R SERE,
SRSLFEIAE 4000 B RE BRI T B0 10 A8, JRINHEMmEESE . S0 =R, B
STEEREE, U R EN- ok B AL R 8.78g, UNEH 90.01%.

# 5. C8-MAH BT R e R

HEM 4 MAH (5

Y5 CE&g=E HTESE O LR E ‘
=7

P1 72.06% 5.42% 22.52% 45.97%
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# 6. CO-MAH BV TR s

FBYh MAH 1R
=98

9 CLaTE HiTR&E O LH&&E

!
!
!

P1 71.87% 5.83% 22.30% 45.52%
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1. —Fh i B RO S A B 3 % B Th e M SRR Y, BB RUR K
VAT A B TR [ C8. CO 14 S A AR 4y, FUREFAE T

X T AR AT B Y C8 R C9 184y, ikl R DhRe e R
1 C8 M CO R IR LM AR, LA, B, e, 2004
R TR EXCA R T A T WEROA R TR AR T
RIS A M ) AU LR KR MAH. H KB A%
LT AR PP e J LA 22 & BOE AL R 5 PR i L 2R
YR

Xt PR, Pl R R R Y R R R R R PR 4
Moy o-MEFRAM . AIGFMIR XOA 0. AR IFIRM . Bl FHBAT
FEIR TR A — A EL LA S MAH. S KB e S L RTAED . AR BR I Y
A ECE LR B B AR IR 5 PR R SR IR

2. HlE MBI ER 1 iR DR IR IR U5k, FREAE T, P
WAt AR E BN AR e e R AT A H %, AR EAE LU PR

H5E, ReAR MAH. HoRBLAG K HATADD . AR Fh
JURTAo 35 15 51 BRI BE U 78 70 3, ) 1 S N AR BRI €8,
CO 1R 7 R B e B 138 o B — A B LA IR S 220 5

HK, NARRERSERYELE T, T 60-120°C N 4-8 /MM, 753
C8. C9 1B MPLAENEmEm S S MAH. SREEW I L HATAY . K FER
T —FP el S LRD L 58 A SN BT TR i B B 6 P 3 S A ) A s T o0 A &R

RZ, BEBSEBERELTE, BETE.

3. MRIEBCRER 2 Prikpyd5ik, HAREA T, RNARFR PR LS
LT AR 32 P BRI R A A, Fh 4 AR A AP ) €8, C9
Wy, HPEIRAM. AR, MR, B, W, A BOA R M
TETHEROA T A AR T RO M I TR T
HEEXOA I M, DL R R R R i 7, &R M o- 2
KM ORI XOA " J6 . FRIFIRMR . B FH BRI oK R g
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R — e UM G R T Rt MAHL SRR AT AR K
JRREFR I ) — e JLAPZE ok

4, WRIEBORER 2 Frid 77k, HEEA T, NIRRS MAH, 5
SR G B AT AEYD . AR EEIRET S C8. C9 184 AR A Jh 48 4 i i 2 L
A 0.08-0.4; [ AR R R B AR T & T 5 BLIRFE N 5-60% .

5. MRIEBCHER 2 Frik )75k, HAHEE T, RNARRPERNE
PLRR e L« J5 B B0 B -5 b e VR A VA Vs b IR B AR e ik 1 1) 45
(ARG

Q
R~C-0-R,

Hrh RN H, CIEFHO 1-8 Bk, “FI:, RELEH BUUORK,
R, N C EFH0N 1-5 Bkeds; Iidmskim B HoR . ORE oK i
58 A i A B AR R 0 BN 5%-65%, BRI E 5 R TR,
RO S e T R B 2 S P S IR, P B e Jeize B IR e S IR e
WOkE. PG, B .

6. MIEBRIELR 2 Frikf vk, HAEHEA T, SIRFVRRIEEIL
S E RS KA —FhECE T LR, AR 2 51 R R N AR
] 0.05~10 wt% .
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