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(57) Sang ché dé cap dén hat copolyme cta olefin va axit carboxylic khdng bao
hoa hodc dan xuét cia axit carboxylic khong bdo hoa, hat copolyme nay 14 hat
copolyme hinh cau va/hoic hat copolyme gidng hinh cau. Hat copolyme dugc dé
xut trong sang ché thé hién hinh thai tot va c6 trién vong t6t trong st dung cong

nghiép.

Ngoai ra, sang ché con dé xuat phuong phéap diéu ché hat copolyme néu trén.

BRICI 1.0kV 30.0mm x25 SE(M)

Fig. 1
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Linh vuwe ky thuat dwoc dé cap

Sang ché dé cap dén linh vuc polyme héa olefin, va dic biét dé cap dén copolyme
ctia olefin va axit carboxylic khong bdo hoa hodc dan xuét cia axit carboxylic khong

bao hoa.
Tinh trang ky thuit ciia sang ché

Céc san pham polyolefin thi khong d4t tién, co hiéu qua tuyét voi, va cé nhiéu
ing dung. Trong diéu kién cac tinh chit vat ly va héa hoc tuyét voi ban dau cua
polyolefin dugc gift lai, viéc dua cdc nhém phan cuc vao chudi phan tir ctia polyolefin
thong qua phuong phap tdng hop hoéa hoc c6 thé cai thién tinh tro hoa hoc, dic tinh
nhudm, khd ning thAm wét, va kha ning twong thich véi cac vat liéu khac cua ching,

mang lai nhitng ddc tinh mé&i ma nguyén li¢u thd khong co.

Phuong phap dong tring hop va phwong phéap ghép ndi 1a cac phuong phap thuan
thuc chu yéu dé diéu ché copolyme c6 nhom phan cuc. Su polyme hoa gbc & ap suit
cao duoc sit dung nhiéu nhit trong phuong phap ddng tring hop dé thic diy su dong
trang hop ciia olefin va monome olefin ¢ nhém phén cuc. Mdc du cac monome phén
cuc ¢6 thé duoc dua truc tiép vao chudi polyolefin bang cach st dung qué trinhg dong
tring hop géc & dp sudt cao, phuong phép nay doi hoi didu kién nhiét do cao va 4p suat

cao, su tiéu thu ning luong cao, va gia thanh thit bi dat.

Su ddng trung hop xuc tac phéi tri, nhu mot cong nghé diéu ché polyme & nhiét
do phong va ap sudt khi quyén, dd nhan dugc sy quan tdm rdng rai cho vai trd quan
trong ctia no trong viéc giam tiéu thy nang luong va cai thién hiéu qua phan ung. Su
tham gia cua chét xtc tac trong qua trinh phan ung lam giam déng ké nang luwong hoat
héa ctia phan tng dong tring hop cia cdc monome olefin va monome phan cuc, dan

dén viéc thu duoc cac polyme chirc ning c6 khéi lugng phén ti cao hon & nhiét do va
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ap suit thip hon. Hién nay, chi c6 mot lugng nho tai liéu bao cdo viéc st dung céac phirc
chit kim loai chuyén tiép d€ xuc tac qua trinh ddng trung hop cua olefin va axit
carboxylic khong bado hoa. Tuy nhién, trong cac cong nghé hién co, bét ké phuong phap
nao duge st dung cho phan img tring hop, polyme thu dwoc 12 tht ca chit rin cuc dinh
day, dé dang @& chia ti 16 trong thiét bi tring hop, gdy ra sy kho khan trong viéc van

chuyén polyme, loai bé dung moi, va tao hat.
Ban chit k§ thuit clia sang ché

Sang ché d& cap dén copolyme cua olefin va axit carboxylic khong bao hoa hoac
din xuét cua axit carboxylic khong bdo hoa, va copolyme bao gébm mdt polyme hinh
cau va/hodc polyme gidng hinh cau. Polyme hinh cu va/hoic polyme gidng hinh cau
c6 thé thu dugc bang cach polyme hoa truc tiép olefin va axit carboxylic khong bdo hoa
hodc din xuit cta no, va qua trinh xtr ly tiép theo nhu tao hat 1a khong can thiét.

Copolyme thé hién hinh thai tt va c6 trién vong t6t trong st dung cong nghiép.

Theo khia canh thir nhit cta sang ché, copolyme ctia olefin va axit carboxylic
khong bdo hoa hodc dAn xudt cua axit carboxylic khong bdo hoa dugc @& xuét, bao gdm

polyme hinh cau va/hodc polyme gidng hinh cau.

Theo mdt phuong an dugc wu tién cua sang ché, trong copolyme, it nhit mot
phan ctia polyme hinh cau va/hodc polyme gidng hinh ciu c6 mot khoang rong trong
do.

Theo mot phuwong an duoc wu tién cua sang ché, copolyme bao gom mot don vi
cAu tric duge bat nguén tir olefin va mot don vi cau triic ¢6 cong thirc 1 hodc don vi cau

tric ctia dan xuat cua cong thire 1,

L1 TS
cC—C—
L2 L4

COOH

Cong thuc I
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trong d6 trong cong thirc I, L1-L3 doc lap véi nhau dugce chon tr nhom gbm c6
H va C1-C3o alkyl, va L4 12 Ci-C3p alkylen ¢6 mdt nhém bién; din xudt ctia cong thurc I
12 mudi kim loai nhém 1A, ITIA hodc ITB ciia cong thire I; va Ci-Cso alkyl duge thé tuy
y bang mot nhom thé, va tot hon nhém thé nay 1a mot hodc nhidu nhém thé duoc chon
tir nhém gdém c6 halogen, Ci-Cio alkyl, C1-Cio alkoxy, C¢-Cio aryl, nhém xyano va

carboxyl.

Theo mot phuong an dugc uu tién cua sang ché, nhom bién trong L4 1a mot hodc
nhiéu nhéom duoc chon tir nhém gém ¢6 halogen, Ce-Cao aryl, C1-C2o alkyl va C1-Cao
alkoxy. Ce-Cao aryl, C1-Cao alkyl, va C1-Cao alkoxy dugc thé tuy ¥ bang mot nhom thé,
va tét hon nhom thé nay 1a mot hodc nhiéu nhém duge chon tir nhém g6m c6 halogen,

C1-Cyo alkyl, C1-Cioalkoxy, Ce-Cio aryl va carboxyl.

Theo mot phurong an dugc uu tién cua sang ché, nhom bién trong L4 1a mot hodc
nhidu nhém duoc chon tir nhém gdm c6 halogen, Ce-Cao aryl, Ci-Cao alkyl, C1-Cao alkyl
duoc thé boi carboxyl, va Ci-Cao alkyl dwoc thé boi alkoxy. Tét hon 13, nhém bién 12
mot hodc nhiéu nhém dugc chon tir nhém gém c¢6 halogen, Ce-Cao aryl, Ci-Co alkyl,
C1-Cio alkyl dugc thé boi carboxyl, va C1-Cio alkyl duge thé bai alkoxy. Tét hon nita,
nhom bién 1a mdt hodc nhiéu nhém duoc chon tir nhém gém ¢6 halogen, Cs-Cio aryl,
va C1-Co alkyl. T4t hon nita, nhom bién 1a mot hoac nhiéu nhém duogc chon tir nhém
gdm c6 halogen, phenyl, va C1-Cs alkyl. Vi du vé C1-Cs alkyl gébm c6 metyl, etyl, n-
propyl, isopropyl, n-butyl, isobutyl, tert-butyl, pentyl va hexyl.

Theo mot phuong an duoc uu tién cla sang ché, trong cong thic I, L1 vaL2 1a
H, L3 1a H hodc Ci-Cso alkyl, L4 12 C1-Cao alkylen c6 mdt nhom bién. Ci-Cso alkyl dugc
thé boi tiy y boi mot nhém thé, va tot hon nhom thé nay 1a mot hodc nhiéu nhém duge
chon tir nhdm gdm c6 halogen, Ci-Cio alkyl, C1-Cio alkoxy, Ce¢-Cio aryl, nhém xyano

va carboxyl.

Theo mdt phuong an dugc uu tién cua sang ché, trong cong thirc I, L1 vaL2 1a
H, L3 1a H, C1-C1o alkyl hogc C1-Cio alkyl duge thé boi halogen, tothon 1413 1a H hoge
C1-Cro alkyl; va L4 12 Ci-Cao alkylen c6 mot nhoém bién. Vi du, L4 1a metylen c6 mot

nhém bién, etyliden c6 mot nhom bién, propyliden co mdot nhom bién, butyliden c6 mot
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nhém bién, Csalkylen c6 mdt nhom bién, Cs alkylen c6 mot nhom bién, C7 alkylen ¢
mot nhém bién, Cgalkylen c6 mdt nhom bién, Coalkylen c6 mot nhém bién, Cio alkylen
¢6 mot nhém bién, Cr2 alkylen c6 mdt nhom bién, C14 alkylen c6 mdt nhom bién, Cis
alkylen c6 mot nhém bién, va Cyo alkylen c6 m¢t nhom bién. Tbt hon L4 14 C1-Cro

alkylen ¢6 m¢t nhom bién.

Theo mot phuong an duge uu tién cia sang ché, trong cong thirc I, L1 va L2 1a

H, L3 1a H hodc C1-Cio alkyl; va L4 1a C1-Cio alkylen c6 mot nhom bién.

Theo mdt phuong an duge uu tién cia sang ché, trong cong thirc L L1 va L2 la
H, L3 1a H hodc C1-Cs alkyl (ching han metyl, etyl, propyl, butyl, pentyl va hexyl); va
L4 13 C1-Cyo alkylen ¢6 m§t nhom bién.

Trong sang ché, sb carbon n cua C, alkylen @& cap dén s6 C trén mach thing,
khong bao gdm s6 C trén nhom bién. Vi dy, isopropyliden (-CH,-CH(CH3)-) trong sang

ché duoc goi 1a Cs alkylen c6 mot nhém bién (metyl).

Theo mot phuwong an duge wu tién ctia sang ché, mat dd cta polyme hinh cau
va/hodc polyme gidng hinh cdu ndm trong khoang 0,3000-0,8500g/cm?. Vi dy, mat do
c6 thé bing 0,3000g/cm?, 0,3500g/cm?®, 0,4000g/cm’, 0,4500g/cm?, 0,5000g/cm?,
0,5500g/cm?, 0,6000g/cm?, 0,6500g/cm?, 0,7000g/cm’, 0,7500g/cm?, 0,8000g/cm’,
0,8500g/cm?, hodc gia tri bat ky nim gitta khoang nay. Tét hon 13, mat do nim trong
khoang 0,4000-0,7500g/cm®. Mét do duogc do bing céch st dung phuong phép
GB/T6463-2009.

Theo mét phuong an dugc wu tién cua sang ché, kich thudc hat trung binh cua
polyme hinh cau va/hodc polyme giéng hinh cAu ndm trong khoéang 0,1-50,0mm. Vi dy,
kich thuéc hat ¢6 thé bang 0,1mm, 0,5mm, 1,0mm, 2,0mm, 3,0mm, 5,0mm, 8,0mm,
10,0mm, 15,0mm, 20,0mm, 25,0mm, 30,0mm, 35,0mm, 40,0mm, 45,0mm, 50,0mm,
hodc gia tri bét ky gitta khoang nay. T4t hon kaf, kich thudc hat trung binh nim trong
khoéang 0,5-20,0mm.

Theo mét phuong 4n dugce wu tién cla sang ché, thé tich khoang rdng trong

polyme hinh cau va/hodc polyme gidng hinh cAu ¢6 khoang rdng trong do nam trong
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khoang 5-99% thé tich ctia polyme hinh cau va/hoic polyme gidng hinh cAu. Vi du, thé
tich khoang réng c6 thé bing 5%, 8%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 60%, 70%, 80%, 90%, 95%, 99%, hodc gia tri bAt ky gitta khoang nay, thé tich
cua polyme hinh ciu va/hogic polyme giéng hinh chu. Tét hon 13, thé tich khoang rong
bang 30-95% thé tich cua polyme hinh ciu va/hodc polyme gidng hinh cau. Tt hon
nita 13, thé tich khoang rdng bang 50-90% thé tich ctia polyme hinh cau va/hodc polyme

giong hinh cau.

Theo mdt phuong an duge wu tién cua sang ché, polyme hinh cu va/hodc polyme
gibng hinh cAu c6 khoang rdng trong d6 1a polyme ¢ chu tric 18i-v6. Khoang rdng 1a
16i, va 16p polyme bao phu khoang rdng 12 vé. Theo mot phuong an dugc uu tién cua

sang che, khoang rong 13 hinh cau va/hodc giong hinh cau.

Theo mdt phwong an dugc uu tién ciia sang ché, trong copolyme, ham lugng don
vi cdu tric c6 cong thirc I hodc don vi chu tric ctia dAn xuét co cong thic I nam trong
khodng 0,2-15,0mol%. Vi du, ham lugng c6 thé bing 0,2mol%, 0,4mol%, 0,5mol%,
0,7mol%, 0,8mol%, 1,0mol%, 1,5mo1%, 2,0mol%, 3,0mol%, 4,0mol%, 5,0mol%,
8,0mol%, 9,0mol%, 10,0mol%, 11,0mol%, 12,0mol%, 13,0mol%, 14,0mol%,
15,0mol%, hodc gia tri bét ky gitra khoang nay. Tét hon 13, ham lwong ndm trong khoang
0,4-10,0mol1%.

Theo mdt phwong an duge uu tién cia sang ché, khéi luong phén tir trung binh
s6 ctia copolyme nam trong khoang 5000-200000, Tét hon 12 ndm trong khoang 15000-
150000.

Theo mdt phuong an duoc wu tién cua sang ché, diém néng chay nim trong
khodng 45-130 °C. Vi dy, diém néng chay bang 45 °C, 50°C, 60°C, 70°C, 80°C, 90°C,
100°C, 110°C, 120°C, 130°C, hodc gia tri bét ky gitta khoang nay.

Theo mét phuong an duoc wu tién cia sang ché, don vi céu tric b4t ngudn tir
olefin bao gdm don vi cAu triic bat nguon tir Co-Cig olefin, va tot hon 1a dugc chon tur

don vi cAu triic bat ngudn tir C2-Cie a-olefin hodc tir C3-Cie xycloolefin.

Theo mot phwong 4n duge wu tién clia sang ché, a-olefin hodc xycloolefin 1a
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monoolefine. Vi du, don vi cAu truc bat nguén tir olefin ¢6 thé 1a don vi cAu trac bit
ngudn tir mot hodc nhidu don vi ciu tric trong sb etylen, propylen, 1-buten, 1-penten,

1-hexen, 1-hepten, va 1-octen.

Theo mdt phwong an duge wu tién cua sing ché, kim loai nhom ITA 1a Mg hodc
Ca, tot hon 1a Mg; kim loai nhom IIIA 14 Al hodc Ga, t6t hon 1a Al; va kim loai nhém
IIB 14 Zn hodc Cd, t6t hon 1a Zn.

Theo khia canh khac cia sang ché, phuong phép didu ché copolyme cua olefin
va axit carboxylic khdng bdo hoa hodc d3n xuit cia axit carboxylic khong bdo hoa dugc
dé xuét. Phuong phap didu ché bao gém viéc cho tiép xtc olefin va axit carboxylic
khong bio hoa dugc thé hién trong cong thirc IT hodc din xudt cta axit carboxylic khong
bao hoa dugc thé hién trong cong thirc IT voi chét xuc tac va tiy y mot chit chuyén

mach dé phan (mg trong su c6 mat cua dung mdi alkan dé thu dugc copolyme;

L1 L3
|
c—=C
L2 L4
COOCH
Cong thire II

trong d6 trong cong thac II, cac dinh nghia vé L1-L4 gidng vé6i dinh nghia vé
.1-L4 trong cong thuc I, va din xuét cua axit carboxylic khong bdo hoa d& cap dén

mudi kim loai nhém IIA, IIIA, hodc IIB cua axit carboxylic khong bdo hoa; va

chét xuc tac bao gom mdt chat xuc tac chinh va mét chat dong xtc tac, va chat

xtic tac chinh 1a phirc chét kim loai duge thé hién trong cong thuec III:
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R
R |
2 N

=\

MXn

X/
R3 T

R1o

Cong thuc III

trong d6 trong cdng thirc 11T, Ry va Rio gidng hodc khac nhau, va mdi nhém doc
1ap dwoc chon tir hydrocarbyl dugc thé hoic khong dugc thé; R» va R; giéng nhau hodc
khéc nhau, mdi nhém doc 1ap duoc chon tur nhém gém ¢6 H, halogen, va hydrocarbyl
duoc thé hodc khong duge thé, va Ry va Rstly y cung v6i nhau tao thanh mot vong; M
13 kim loai nhém VIIL; X 1a mot hodc nhiéu nhém duogc chon tir nhém gém c6 halogen,
hydrocarbyl va hydrocarbyloxy, va t6t hon 12 mot hodc nhidu nhém dugc lua chon tir
nhom gdm c6 halogen va C1-Cio alkyl; van 12 mot s6 nguyén dap Umg trang théi hoa tri

M.

Theo mot phuong an duge wu tién cua sang ché, Ry va Ryo doc lap dugce chon tur
nhém gdm c6 aryl duge thé hodc khong duge thé va aralkyl dugc thé hoic khong dugc
thé, va tét hon 1a dugc chon tir nhém gom c6 Cs-Cso aryl dugce thé hoic khong dugc thé
v Co-Co aralkyl duoc thé hodc khong dugc thé. Tét hon 13, Ry va Rio doc 1ap v6i nhau
dugc chon tir nhom gdm c6 Ce-C3o aryl dugce thé bai Ci-C1o hydrocarbyl va Ce-Cso aryl
duge thé boi Ci-Cio hydrocarbyloxy, va tot hon la duge chon tir nhém gdm c6 phenyl
duoc thé boi Ci-Cro hydrocarbyl, va phenyl dugc thé bai C1-C1o hydrocarbyloxy, vi du,
phenyl dugc thé béi metyl, etyl, isopropyl, n-propyl, isobutyl, n-butyl, tert-butyl,

metoxyl, etoxyl, isopropoxyl, n-propoxyl, isobutoxyl, n-butoxyl va/hodc tert-butoxyl.

Theo mot phwong én duge wru tién cua sang ché, chét xtic tac chinh 1a phic chit

kim loai ¢6 cong thirc IV:
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R, N
Rg Rio

Cong thtc IV

trong d6 trong cong thirc IV, Ry, Rio, M, X, va n c6 dinh nghia giéng nhu trong
cong thue IIT; va Rs-Rs giéng hodc khac nhau, doc ldp v6i nhau dugce chon tir nhém
gdm c6 H, halogen, va C1-Cao hydrocarbyl dugc thé hodc khong duoc thé, va Rs-Rg tury

¥ tao v6i nhau thanh mgt vong.

Theo mot phuong an duge uu tién cua sang ché, trong cong thuc IV, Rs-Rs gidng
hozc khac nhau, doc 1ap v6i nhau dugc chon tir nhom gom c6 H va Ci-Cao hydrocarbyl,
va Rs-Rg tlly y tao v6i nhau thanh mot vong. Tét hon 14, Rs-Rg giéng hogc khac nhau,
doc 1ap v6i nhau duge chon tur nhom gém c6 H va C1-Cg alkyl, va tdt hon 14 tao thanh

vong bang lién két; va M 1a kim loai nhém VIII, va X dugc chon tir halogen.

Theo mdt phuong an dugc wu ti€n cua sang ché, chat xuc tac chinh 1a phic chit

kim loai ¢6 cong thic V:

9 Rl R6 R7
\
R? N_ _N R®
M
Rl(] R3 Xn R4 8
Cong thirc V

trong d6 trong cong thie V, R-R gidng hodc khac nhau, va doc lap voi nhau
duge chon tir nhom gdm c6 H, halogen, C1-Ca4 hydrocarbyl va C1-Ca4 hydrocarbyloxy,
RI-R3, R?, va R try ¥ tao v6i nhau thanh mt vong, R4-R®, R7, vaR3tuy y tao v6i nhau

thanh mot vong; va M, X van c¢6 dinh nghia giéng nhu trong cong thire I1I va cong thire

8
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Theo mot phuong an duge uu tién cua sang ché, trong cong thire 111, cong thic

IV va cong thirc V, M 1a nickel.

Theo mdt phuong an dugc wu tién cla sang ché, X 1a halogen, va t6t hon 1a Br

hodc CL

Theo mdt phwrong an dugc wu tién cua sang ché, trong cong thire V, RI-R'? gidng

hoic khac nhau, doc 1ap v6i nhau dugce chon tir nhém gdm c6 H va Ci-Cio alkyl, va tbt

hon 1a dwoc chon tir nhém gdm c6 H va C1-Cs alkyl. Tét hon 13, R7-R" 1a H, va RI-R®

gibng hotic khac nhau va doc 1ap v6i nhau duge chon tir nhom gdm c6 H va Ci-Cs alkyl;

va tét hon nita, R7-R1° 13 H, va RI-R® gidng hodc khéc nhau va doc 1ap v6i nhau dugc

chon tr nhém gbm c6 H va C1-C4 alkyl (g6m c6 metyl, etyl, n-propyl, isopropyl, butyl).

Theo mdt phuong an duge uu tién cua sang che, chat xtc tac chinh 1a mot hoac

nhidu chét dugc chon tir nhém gbm c6 cac phirc chét sau: Phirc chét 1, trong cong thire

V, RI-R¢ déu la metyl, va R™-R'? 1a H;

la H;

la H;

Phitc chét 2, trong cong thire V, R-RS déu 1a etyl, va R™-R'% 1a H;
Phttc chét 3, trong cong thue V, R-R® déu la isopropyl, va R7-R'°1a H;
Phirc chét 4, trong cong thire V, R'-R® déu 1a n-propyl, va R’-R'%1a H;
Phirc chét 5, trong cong thirc V, R-R® déu 1a butyl, va R7-R1* 1a H;

Phtc chét 6, trong cong thire V, R, R3, RY, R® déu 1a metyl, va R%, R°, R7-R10 14

Phtrc chét 7, trong cong thire V, RL, R, R, RS déu la etyl, vaR2%, R3, R7-R 1a H;

Phtrc chét 8, trong cong thire V, R, R?, R, RS déu 1a n-propyl, va R%, R%, R™-R'"

Phrc chét 9, trong cong thire V, RL, R*, RY, RS déu 12 isopropyl, va R%, R%, R7-R"
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Phirc chét 10, trong cong thic V, R, R, RY, RS du 12 butyl, vaR% R*, R7-R1? 1a

Theo mdt phuong an duge wu tién cia sang ché, chét xuc tac chinh dugc chon tir
it nhit mot hop chit dugce thé hién boi cong thic a, mot hop chét dugc thé hién boi cong

thire b va mot hop chat dugc thé hién bsi cong thurc c:

%L % '
N N N N Ni
Ni_ “Ni© X X
X X X X

Cong thic a Cong thic b Cong thuc ¢
trong cong thic a, cong thie b va cong thire ¢, X 1a Br hodc Cl.

Theo mdt phuong an duoc uu tién cia sang ché, chat xdc tac chinh dugce chon tur

it nhit mot trong cac phirc chét al, phirc chét bl va phirc chét cl.

/%i %L
N, _N % N/ :N
/Nl’ N N Ni
Br Br \Ni/ cl’ Cl
Br’ Br

Phc chat al Phiic chit bl Phuc chét cl

Theo mot phuwong an duge vu tién cua sang ché, ndng do cta chét xuc tac chinh
trong hé théng phan ung nim trong khoang 0,00001-100mmol/L. Vi du, nong dd nay
6 thé bing 0,00001mmol/L, 0,00005mmol/L, 0,0001mmol/L, 0,0005mmol/L,
0,001lmmol/L, 0,005mmol/L, 0,0lmmol/L, 0,05mmol/L, 0,1mmol/L, 0,3mmol/L,
0,5mmol/L, 0,8mmol/L, Ilmmol/L, Smmol/L, 8mmol/L, 10mmol/L, 20mmol/L,
30mmol/L, 50mmol/L, 70mmol/L, 80mmol/L, 100mmol/L, hodc gia tri bét ky gifta
khoang nay. Tt hon 13, ndng do nay ndm trong khoang 0,0001-1mmol/L. Tét hon nita,
nong do cua chéit xuc tac chinh trong hé théng phan Umg nadm trong khoang 0,001-

0,5mmol/L.
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Theo mdt phuong an dugc vu tién cla sang ché, chit déng xuc tac dugc chon tu

nhém gdm c6 hgp chit nhom hitu co va an hgp chét bo hitu co.

Theo mot phuong an dugc wu tién cua sang ché, hop chit nhom hitu co dugce
chon tr nhém gdm c6 alkyl aluminoxan hodc hop chét nhom hitu co ¢6 cong thirc chung
AR, X3 (alkyl nhom hodc alkyl nhom halogenua). Trong cong thire ching AIR:X3.n,
R is H, C1-Cao hydrocarbyl hodc C1-Cao hydrocarbyloxy, va tdt hon 1a C1-Cao alkyl, Ci-
Cao alkoxy, C7-Cao aralkyl, hodc Ce-Cao aryl; va X! 1a halogen, va tdt hon 1a clo hodc
brom; va 0<n<3. Vi du cu thé v& hop chit nhdm hitu co gdm c6, nhung khong gidi han
boi, trimetyl nhom, trietyl nhom, triisobutyl nhom, tri-n-hexyl nhoém, trioctyl nhom,
dietyl nhém monohydro, diisobutyl nhém monohydro, dietyl nhom monoclorua,
diisobutyl nhom monoclorua, etyl nhom sesquiclorua, etyl nhom diclorua,
metylaluminoxan (MAO) va metylaluminoxan dugc bién d61 (MMAO). Téthon 13, hop

chit nhom hitu co 12 metylaluminoxan (MAO).

Theo mdt phuong an dugc uu tién cua sang ché, hop chat bo hitu co duge chon
tir aryl bo va/hodc borat. Aryl bo t6t hon 1a dugc thé hoc khong dugc thé phenylboron,
va tét hon nita 1 tris(pentaflophenyl) bo. Borat tdt hon 1a N, N-dimetylanilinium
tetrakis (pentaflophenyl) borat va/hoac triphenylmetylium tetrakis (pentaflophenyl)

borat.

Theo mdt phwong an duge wu tién clia sang ché, khi chét ddng xuc tac 1a hop
chét nhom hitu co, ti 1& mol cua nhdm trong chét ddng xuc tac va M trong chét xuc tac
chinh nam trong khoang (10-10000000):1. Tét hon 14, ti 16 mol 12 10:1, 20:1, 50:1, 100:1,
200:1, 300:1, 500:1, 700:1, 800:1, 1000:1, 2000:1, 3000:1, 5000:1, 10000:1, 100000:1,
1000000:1, 10000000:1, hodc gia trj bt ky gitta khoang nay. Tot hon Ia, ti 1¢ mol nam
trong khoang (10-100000):1. Tét hon nita, ti 1& mol nam trong khoang (100-10000):1.
Khi chit déng xuc tac 1a hop chét bo hitu co, ti 1& mol ctia bo trong chit ddng xtc tac
va M trong chét xuc tac chinh nam trong khoang (0,1-1000):1. Vi duy, ti 16 mol 12 0,1:1,
0,2:1,0,5:1, 1:1, 2:1, 3:1, 5:1, 8:1, 10:1, 20:1, 50:1, 100:1, 200:1, 300:1, 500:1, 700:1,
800:1, 1000:1, hodc gid tri bét ky gitra khoang nay. Tét hon 14, ti 16 mol ndm trong
khoang (0,1-500):1.
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Trong mdt s6 phuong an clia sang ché, olefin 1a C>-Cie olefin, va t6t hon olefin

1 etylen hogc a-olefin c¢6 3-16 nguyén tir cacbon.

Trong cac phuwong an khdc cia sang ché, olefin 1a C3-Cie xycloolefin, va t6t hon

1a xycloolefin c6 5 canh hodc 6 canh.

Theo mdt phuong an duge wu tién cla sang ché, vi du cu thé vé axit carboxylic
khong bdo hoa dugc thé hién trong cong thuc II bao gbm, nhung khong gidi han bdi,
axit 2-metyl-4-pentenoic, axit 2,3-dimetyl-4-pentenoic, axit 2,2-dimetyl-4-pentenoic,
axit 2-etyl-4-pentenoic, axit 2-isopropyl-4-pentenoic, axit 2,2,3-trimetyl-4-pentenoic,
axit  2,3,3-trimetyl-4-pentenoic, — axit 2-etyl-3-metyl-4-pentenoic,  axit  2-(2-
metylpropyl)-4-pentenoic, axit 2,2-dietyl-4-pentenoic, axit 2-metyl-2-etyl-4-pentenoic,
axit 2,2,3,3-tetrametyl-4-pentenoic, axit 2-metyl-5-hexenoic, axit 2-etyl-5-hexenoic,
axit 2-propyl-5-hexenoic, axit 2,3-dimetyl-5-hexenoic, axit 2.2-dimetyl-5-hexenoic,
axit 2-isopropyl-5-hexenoic, axit 2-metyl-2-etyl-5-hexenoic, axit 2-(1-metylpropyl)-5-
hexenoic, axit 2,2,3-trimetyl-5-hexenoic, axit 2,2-dietyl-5-hexenoic, axit 2-metyl-6-
heptenoic, axit 2-etyl-6-heptenoic, axit 2-propyl-6-heptenoic, axit 2,3-dimetyl-6-
heptenoic, axit 2,4-dimetyl-6-heptenoic, axit 2,2-dimetyl-6-heptenoic, axit 2-isopropyl-
5-metyl-6-heptenoic, axit 2-isopropyl-6-heptenoic, axit 2.3,4-trimetyl-6-heptenoic, axit
2-metyl-2-etyl-6-heptenoic, axit 2-(1-metylpropyl)-6-heptenoic, axit 2,2,3-trimetyl-6-
heptenoic, axit 2,2-dietyl-6-heptenoic, axit 2-metyl-7-octenoic, axit 2-etyl-7-octenoic,
axit 2-propyl-7-octenoic, axit 2,3-dimetyl-7-octenoic, axit 2,4-dimetyl-7-octenoic, axit
2,2-dimetyl-7-octenoic, axit 2-isopropyl-5-metyl-7-octenoic, axit 2-isopropyl-7-
octenoic, axit 2,3,4-trimetyl-7-octenoic, axit 2-metyl-2-etyl-7-octenoic, axit 2-(1-
metylpropyl)-7-octenoic, axit 2,2, 3-trimetyl-7-octenoic, axit 2,2-dietyl-7-octenoic, axit
2-metyl-8-nonenoic, axit 2-etyl-8-nonenoic, axit 2-propyl-8-nonenoic, axit 2,3-
dimetyl-8-nonenoic, axit 2,4-dimetyl-8-nonenoic, axit 2,2-dimetyl-8-nonenoic, axit
2,2-dietyl-8-nonenoic, axit 2-isopropyl-5-metyl-8-nonenoic, axit 2-metyl-9-decenoic,
axit 2,3-dimetyl-9-decenoic, axit 2,4-dimetyl-9-decenoic, hodc axit 2-metyl-10-

undecylenic.

Theo mdt phuong an dugc wu tién cia sang ché, nong do cua axit carboxylic
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khéng bio hoa trong cong thire IT hodc din xudt cua axit carboxylic khong bdo hoa dugc
thé hién trong cong thirc II trong hé théng phan ung nam trong khoang 0,01-
6000mmol/L, tdt hon 12 nim trong khoang 0,1-1000 mmol/L, t6t hon nita la nim trong
khoang 1-500 mmol/L. Vi du, ndng d¢ nay c6 thé bing 1mmol/L, 10mmol/L, 20mmol/L,
30mmol/L, 50mmol/L, 70mmol/L, 90mmol/L, 100mmol/L, 200mmol/L, 300mmol/L,
400mmol/L, 500mmol/L, hodc gia tri bét ky gilta khoang nay.

Theo mot phuong an dugce uu tién cua sing ché, chat chuyén mach la mot hodc

nhiéu nhém dugce chon tir nhom gbm c6 nhom alkyl, magie alkyl va k&m alkyl.

Theo mdt phuwong an dugc wu tién cua sang ché, chét chuyén mach 1a trialkyl
nhom va/hodc dialkyl kém, va t6t hon 1a mot hodc nhiéu chét dugc chon tir nhom gbém
¢6 trimetyl nhom, trietyl nhom, triisopropyl nhdm, triisobutyl nhom, tri-n-hexyl nhom,

tri-n-octyl nhdm, dimethyl kém va dietyl kém.

Theo mot phuong an dugc uu ti€n cua sang ché, ti 1& mol cua chét chuyén mach
va M trong chét xic tac chinh ndm trong khoéang (0,1-2000):1. Vi du, ti 1€ mol co thé
béng 0,1:1, 0,2:1, 0,5:1, 1:1, 2:1, 3:1, 5:1, 8:1, 10:1, 20:1, 50:1, 100:1, 200:1, 300:1,
500:1, 600:1, 800:1, 1000:1, 2000:1, va gid tri bat ky gitta khoang nay. Tét hon 13, i 16
mol bang (10-600):1.

Theo mot phuong an dugc wu tién cia sang ché, dung moi alkan 1a mét hodc
nhiéu dung mdi dugc chon tir nhom gbm c6 C3-Cao alkan. Vi duy, dung mdi alkan thé 1a
mot hodc nhidu dung mdi duge chon tir nhém gém ¢6 butan, isobutan, pentan, hexan,
heptan, octan, va xyclohexan. Tét hon 13, dung mdi alkan 1a mot hodc nhiéu nhém duge
chon tir nhém gdm c6 hexan, heptan, va xyclohexan. Tdc gia sang ché da phat hién ra,
qua nghién curu, rang polyme hinh cau va/hodc polyme gidng hinh cdu chi ¢6 thé dugc
tao ra boi olefin va axit carboxylic khong bao hoa hodc din xuét cla axit carboxylic
khong bdo hoa cd chu trac duge xac dinh trong sang ché, va it nhit mot phﬁn cuia cac

polyme hinh cau va/hodc polyme giong hinh cau c6 cau tric rong.

Theo mdt phuong an dugc wu tién cla sang ché, axit carboxylic khong bdo hoa

trai qua qua trinh tién xir 1y loai bo hydro hoat dong trudce. Tét hon 13, chét dong xuc
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tac hodc chét chuyén mach néu trén dugc st dung dé thuc hién qua trinh tién xtr Iy axit
carboxylic khong bdo hoa @& loai bo hydro hoat dong trong axit carboxylic khong bdo
hoa, bﬁmg cach do tao ra din xuét ctia axit carboxylic khong bdo hoa, tuc 1a, mubi kim
loai nhém TIA, IIIA, hodc IIB. Tot hon 14, trong qua trinh tién xu ly, ti 1& mol cta
carboxyl trong axit carboxylic khong béo hoa va chit dong xuc tac hodc chit chuyén

mach 14 10:1-1:10.

Theo mdt phuwong an duge uu tién cua sang ché, phan tng dugc thuc hién dudi

diéu kién nudc va oxy bi loai trur.

Theo mot phwong dn dugc wu tién cua sang ché, diéu kién phan tGng gbm c6:
nhiét dd phan tng nam trong khoéang tir -50°C dén 50°C, Tét hon 12 ndm trong khoang
-20-50°C, t&t hon nita 1 ném trong khoang 0-50°C, vi du, 0°C, 10°C, 20°C, 30°C, 40°C,
50°C, hodc gi4 tri bit ky gitta khoang nay; va/hodc do dai thoi gian phan ing nim trong
Kkhoang 10-200 phut, t&t hon 1a nam trong khoang 20-60 phut. Tac gia sang ché da phat
hién ra, qua nghién cuu, réng nhiét do nam trong khoang nhiét do néu trén la ¢6 1oi cho

qua trinh didu ché polyme hinh ciu va/hodc polyme gidng hinh cau.

Trong sang ché, 4p suit phan (mg khong bi gidi han cu thé, va ap suét 1 co thé
chép nhén dugce mién 13 phan Gng dong trung hop phdi tri ctia cac monome c6 thé duoc
thuc hién. Khi olefin la etylen, dé 1am giam gia thanh va don gian hoa qua trinh polyme
hoa, trong binh phan ung, ap suét ddi voi etylen t5t hon 1a nam trong khoang 1-1000
atm, t6t hon nita 12 nam trong khoang 1-200 atm, t6t hon nita 14 nam trong khoang 1-

50 atm.

Trong sang ché, “hé thong phan tmg” dé cap dén toan bd duoc tao ra boi dung
moi, olefin, monome cua axit carboxylic khong bdo hoa hodc cua dan xuat cua axit

carboxylic khong béo hoa, chét xtc téc, va tity ¥ chét chuyén mach.

Trong sang ché, kich thudc hat ciia polyme hinh cau va/hoic polyme gidng hinh
cAu trong sang ché dugc coi 1a twong duong véi duong kinh cua mot qua cau c6 cung

thé tich véi hat.

Trong sang ché, “nhém thé” trong cach viét “duge thé hodc khong dugce thé” dé
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cip dén nhém dugc xéc dinh theo do. Viduy, nguyén tir C hodc H trong olefin hodc alkan
tuy y dugce thé béi mot nhom thé. Nhom thé duoc chon tir halogen, hydrocarbyl (ching
han C;-Cio alkyl), oxo(-O-), va cac nhdém chra cac nguyén td oxy, nito, bo, luu huynh,

phospho, silicon, germani va thiéc.

Trong sang ché, “hydrocarbyl” va “alkyl”, trir khi dugc tuyén bd khéc, gdbm c6
“hydrocarbyl” va “alkyl” mach thing, mach nhanh hodc vong. Trong sang ché,
“hydrocarbyl”, trir khi dugc tuyén bd khac, gdbm c6 hydrocarbyl béo hodc hydrocarbyl
thom, va hydrocarbyl béo gbm c6 alkyl, olefin, va alkynyl.

Theo mdt khia canh khéc cta sang ché, vige st dung copolyme cua olefin va axit
carboxylic khong bdo hoa hodc dan xuat cla axit carboxylic khong bdo hoa lam vat lidu

polyolefin tao bot dugc @& xuét.

Trong sang ché, bang céach lya chon cdc monome axit carboxylic khong bdo hoa
va chit xtc tac dé phan tng va kidm so4t qué trinh polyme hoa, polyme hinh cau va/hodc
polyme gidng hinh cAu c6 hinh thai tdt dugce diéu ché. San phim polyme hoa thu duge
khong dé dé chia ti 1¢ trong binh phén ing va thuén tién cho viéc van chuyén. it nhét
mdt phan cic polyme hinh cau va/hoic polyme gidng hinh ciu c6 cAu tric rdng, c6 thé
duoc str dung 1am vat liéu tao bot ma khong trai qua qua trinh tao bot, va co trién vong

tdt trong st dung cong nghiép.
M3 ta vin tit cic hinh v&

Céc hinh vé& kém theo dugc cung cap d€ hiéu rd hon ve€ sang ché, tao thanh mot
phan cta ban mo ta, duge sir dung dé giai thich sang ché cing véi cac phuong an cua

sang ché, va khong cau thanh gioi han d6i véi sang ché. Trong céc hinh v&:

Fig. 11a hién vi dién tir ctia polyme hinh cAu va/hoidc polyme gidng hinh cau thu

duoc trong vi du 2 ctia sdng che.

Fig. 2 1a hién vi dién tir mat cdt ngang ctia polyme hinh cau va/hoic polyme

giéng hinh ciu ¢6 khoang rdng trong d6 thu duge trong vi du 2 clia sang ché.
M5 ta chi tiét sang ché
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Sang ché dwgc md ta chi tiét bang cach két hop cac vi du dudi day, nhung sang

ché khong bi gii han boi cac vi du sau déy.
Két qua ctia sang ché duoc dic trung bdi cac phuong phap sau day.

Trude khi do ludng, polyme duge rira véi dung dich axit, ham lvong kim loai

trong polyme < 50ppm.

Ham luong clia cac comonome trong copolyme (don vi cdu trac cua axit
carboxylic khong bao hoa duoc thé hién trong cong thtrc I hodc don vi cAu triic ciia dan
xuit cua axit carboxylic khong bao hoa dugc thé hién trong cong thuc I) duoc do bing
cach stt dung phd °C NMR, trén méy quang phd cong hudng tir hat nhan 400 MHz
Bruker Avance 400, véi may do PASEX 13 10 mm, thong qua sy hoa tan mau polyme

v6i tetracloetan bi doteri hoa & nhiét @ 130°C va phén tich va thir nghiém.

Khéi lugng phan ti cia copolyme dugc do bang cach st dung PL-GPC220, v&i
triclobenzen 1am dung mdi & nhiét o 150°C (mAu tiéu chuan: PS; van tbc dong chay:

1,0 mL/phut; va cot: 3xPlgel 10 um M1xED-B 300x7,5 nm).

Piém néng chay ctia copolyme duoc thir nghiém bing cach sir dung phén tich
nhiét quét vi sai (DSC). Mau 10mg dugc dat trong ndi niu kim loai, va dugc do & mdy
phan tich nhiét quét vi sai Pekin Elmer DSC 8500. Dudi khong khi nito, nhiét do dugc
tang 1én tir 0°C dén 180°C véi tde dd tang 10°C/phut va dwoc duy tri trong 1 pht, va
giam xuéng 10°C v6i tée dd 10°C/phut va duge duy tri trong 3 phut. Sau do, nhiét do
duge tang 1én dén 180°C vdi téc do tang 10°C/phut, va qua trinh quét dit liéu trong qua

trinh ting nhiét d§ thtr hai da dugc ghi lai.

M4t d6 cua polyme dugc thir nghiém bang cach st dung phuong phap
GB/T1033-1986 va GB/T6463-2009 14n luot. Khi thir nghi¢m dwgc thue hién bang cach
stt dung phuong phap GB/T1033-1986, dbi twong thir nghiém dugc chon ngﬁu nhién tir
san phim d6ng trung hop. Trong truong hop thi nghiém dugc thuc hién bing cach sir
dung phuong phap GB/T6463-2009, d6i tuong thir nghiém dugce chon ngau nhién tir
cac polyme hinh ciu va/hoic polyme gidng hinh cau khi copolyme chtra céc polyme

hinh cau va/hodc polyme gidng hinh cAu, va ddi twong thtr nghiém duoc chon ngau
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nhién tr san phidm dong tring hop khi copolyme khong chira cac polyme hinh cau

va/hodc polyme giéng hinh cau.

Kich thudc hat cua cic polyme hinh cau va/hoic polyme gidng hinh cau duoc

thtr nghiém bing cach str dung phuong phap ASTM D1921.
Vidul

Mot ndi hoi @ polyme hoa bang thép khong gi 1L c6 trang bi mot may khudy co
hoc duoc sdy kho lién tuc trong 6 gio & nhiét do 130°C, dugc rat hét dén chan khong
khi nong, va duoc thay thé béng khi N, 3 14n. 500 mL hexan dugc bom vao hé théng
polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phuc chital, 15 mmol (2,55 g) axit 2,2-
dimetyl-7-octenoic, 15 mL AlEts (1,0 mol/L. dung dich hexan), va 3 mL
metylaluminoxan (MAO) (dung dich toluene 1,53 mol/L) dugc bd sung vao. Phan tmg
duoc thuc hién trong 30 phut bang cach khudy & nhiét do 30°C va & 4p suét etylen bing
10 atm. Cubi cing, mot dung dich etanol duoc axit hoa bing 20% thé tich axit clohydric
da duge st dung dé trung hoa @8 thu dugc polyme. Hoat tinh polyme hoa va cac thong

s6 hiéu sudt cia polyme duoc thé hién trong Bang 1.
Vidu2

Mdt ndi hoi dé polyme hoa bang thép khong gi 1L c6 trang bi mot may khudy co
hoc dugc séy kho lién tuc trong 6 gid & nhiét do 130°C, duoc rat hét dén chan khong
khi nong, va duoc thay thé bang khi N2 3 1An. 500 mL hexan dwoc bom vao hé thong
polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phirc chét al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (dung dich toluen 1,53 mol/L) dugc bd sung vao. Phan tmg
duoc thye hién trong 30 phit bing cdch khudy ¢ nhiét do 30°C va & dp suét etylen bing
10 atm. Cubi ciing, mot dung dich etanol dugc axithoa bang 20% thé tich axit clohydric
da duge sir dung dé trung hoa 8 thu dugc polyme. Hoat tinh polyme héa va céac thong

s6 hiéu suét ctia polyme dugc thé hién trong Bang 1.

Vi du 3 (So sanh)
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Mot ndi hoi d& polyme hoa bang thép khong gi 1L c¢6 trang bi mot may khudy
co hoc duogc séy kho lién tuc trong 6 gid & nhiét d6 130°C, duge rat hét dén chan khong
khi n6ng, va duoc thay thé bang khi N 3 1an. 500 mL hexan dugc bom vao hé théng
polyme héa, va trong khi d6 2,5 pmol (1,6 mg) phurc chat al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc b6 sung vao. Phan img
dugc thuc hién trong 30 phut bang cach khudy & nhiét d6 60°C va & ap suét etylen bang
10 atm. Cudi cung, mot dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric
da dugc str dung @8 trung hoa dé thu dugc polyme. Hoat tinh polyme hoéa va céc thong

s6 hiéu suét ciia polyme dugc thé hién trong Bang 1.
Vidu4

Mbt ndi hoi dé polyme hoa bing thép khong gi 1L ¢6 trang bi mot may khudy
co hoc duogc séy kho lién tuc trong 6 gidr & nhiét do 130°C, duoc rut hét dén chan khong
khi nong, va duoc thay thé bing khi N» 3 lan. 500 mL hexan dugc bom vao hé thdng
polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phirc chatal, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL of AlEt3 (1,0 mol/L dung dich hexan), 0,25 mL dietyl kém
(1 mol/L dung dich hexan), va 3 mL metylaluminoxan (MAO) (1,53 mol/L dung dich
toluen) dugc bd sung vao. Phan tmg dugc thuc hién trong 30 phut bang c4ch khudy &
nhiét do 30°C va ¢ ap suét etylen bang 10 atm. Cudi cuing, mdt dung dich etanol dugc
axit hoa bang 20% thé tich axit clohydric dd dugc st dung dé trung hoa dé thu duge
polyme. Hoat tinh polyme héa va cac thong s6 hiéu suét ctia polyme dugc thé hién trong

Bang 1.
Vidu5

Mdt ndi hoi dé polyme hoa bang thép khong gi 1L c6 trang bi mot may khudy
¢ hoc dugc séy kho lién tuc trong 6 gio & nhigt d6 130°C, duge rut hét dén chan khong
khi néng, va dugc thay thé bang khi N2 3 13n. 500 mL hexan dugc bom vao hé théng
polyme héa, va trong khi d6 2,5 pmol (1,6 mg) phuc chit al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AIEt; (1,0 mol/L dung dich hexan), 0,5 mL dietyl k&m (1
mol/L. dung dich hexan), va 3 mL metylaluminoxan (MAO) (1,53 mol/L dung dich
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toluen) dugc bd sung vao. Phan tmg duge thye hién trong 30 phiit bang cach khudy &
nhiét d6 30°C va ¢ ap sut etylen bing 10 atm. Cudi cuing, mot dung dich etanol dugc
axit hoa bang 20% thé tich axit clohydric da dugc st dung dé trung hoa dé thu dugc
polyme. Hoat tinh polyme héa va cac thong s6 hiéu suét ctia polyme dugc thé hién trong

Bang 1.
Vi du 6 (So sénh)

Mot ndi hoi dé polyme hoa bang thép khong gi 1L ¢6 trang bi mot may khudy
co hoc duoc séy khd lién tuc trong 6 gio & nhiét 4o 130°C, duge rut hét dén chan khong
khi nong, va dugc thay thé bang khi N2 3 14n. 500 mL hexan dugc bom vao h¢ théng
polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phirc chit al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc bd sung vao. Phan ung
dugc thuc hién trong 30 phuat bing cach khudy & nhiét do 80°C va & ap sut etylen bang
10 atm. Cudi cing, mdt dung dich etanol duge axit hoa bang 20% thé tich axit clohydric
da dwoc st dung dé trung hoa @& thu dugc polyme. Hoat tinh polyme héa va cac thong

sé hiéu suét ciia polyme duoc thé hién trong Bang 1.
Vidu?7

Mdt ndi hoi dé polyme hoa bang thép khong gi 1L c6 trang bi mot may khudy
co hoc duoc séy kho lién tuc trong 6 gity & nhiét do 130°C, dugc rat hét dén chan khong
khi nong, va dugc thay thé bang khi N» 3 lan. 500 mL hexan dugc bom vao hé théng
polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phire chatal, 50 mmol (8,51 g) axit 2,2-
dimetyl-7-octenoic, 50 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc bd sung vao. Phan tng
duoc thue hién trong 30 phit bang céach khudy & nhiét d§ 30°C va & ap suét etylen bing
10 atm. Cudi ciing, mot dung dich etanol dugc axithoa bing 20% thé tich axit clohydric
da duoc sir dung dé trung hoa @& thu dugc polyme. Hoat tinh polyme héa va céac thong

s4 hiéu suét cia polyme dugc thé hién trong Bang 1.

Vidu8
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Mot ndi hoi dé polyme hoa bing thép khong gi 1L c6 trang bi mot may khudy
co hoc dugc séy kho lién tuc trong 6 gidr & nhiét do 130°C, duoc rat hét dén chan khong
khi néng, va dugc thay thé bang khi Nz 3 14n. 500 mL hexan dugc bom vao hé théng
polyme héa, va trong khi d6 2,5 pmol (1,6 mg) phirc chét al, 100 mmol (17,02 g) axit
2,2-dimetyl-7-octenoic, 100 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) duoc bd sung vao. Phan tmg
duge thuc hién trong 30 phut bing cach khudy ¢ nhiét o 30°C va & ap sudt etylen bang
10 atm. Cudi cing, mot dung dich etanol duoc axit hoa béng 20% thé tich axit clohydric
da dwoc sir dung dé trung hoa dé thu dugc polyme. Hoat tinh polyme héa va céc thong

s6 hiéu suét cia polyme dugc thé hién trong Bang 1.
Vidu9

Mot ndi hoi @& polyme hoa bang thép khong gi 1L c6 trang bi mot may khudy
co hoc duge sdy kho lién tuc trong 6 giv 6 nhiét do 130°C, dugc rit hét dén chan khong
khi néng, va dugc thay thé biang khi N» 3 lan. 500 mL hexan dugc bom vao hé théng
polyme hoa, va trong khi d6 2,5 umol (1,6 mg) phic chat al, 30 mmol (4,69 g) axit 2,2-
dimetyl-7-heptenoic, 30 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc bd sung vao. Phan img
dugc thuc hién trong 30 phut bang cich khudy & nhiét 9 30°C va 6 ap suét etylen bing
10 atm. Cubi cing, mdt dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric
d4 dugc st dung dé trung hoa @& thu dugc polyme. Hoat tinh polyme hoa va céac thong

s4 hiéu sut cua polyme duoc thé hién trong Bang 1.
Vidu 10

Mdt ndi hoi dé polyme hoa biang thép khong gi 1L c¢6 trang bi mot may khudy
co hoc dugc sdy khd lién tuc trong 6 giv & nhi¢t do 130°C, dugc rat hét dén chan khong
khi nong, va duoc thay thé bang khi N3 3 14n. 500 mL hexan duoc bom vao hé thong
polyme hoa, va trong khi d6 2,5 umol (1,6 mg) phuc chit al, 30 mmol (4,26 g) axit 2-
isopropyl-4-pentenoic, 30 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) duogc bd sung vao. Phan tmg
duoc thuc hién trong 30 phut bang cach khudy & nhiét 6 30°C va & &p suét etylen bang
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10 atm. Cubi cing, mot dung dich etanol duge axit hoa bang 20% thé tich axit clohydric
da duoc st dung dé trung hoa dé thu dugc polyme. Hoat tinh polyme héa va cac thong

s6 hiéu sut ctia polyme dugc thé hién trong Bang 1.
Vidu 11

Mot ndi hoi d& polyme hoa bang thép khong gi 1L c6 trang bi mt may khudy
co hoc dugc séy kho lién tuc trong 6 gid & nhiét do 130°C, dugce rut hét dén chan khong
khi nong, va dugc thay thé bang khi N2 3 14n. 500 mL hexan dugc bom vao hé thong
polyme héa, va trong khi d6 2,5 pmol (1,5 mg) phirc chat b1, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc bd sung vao. Phan tmg
duge thyc hién trong 60 phut bang cach khudy & nhiét do 30°C va & 4p suét etylen bang
10 atm. Cudi cing, mdt dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric
da duoc str dung dé trung hoa dé thu dugc polyme. Hoat tinh polyme héa va cac thong

s6 hiéu suét ctia polyme dugc thé hién trong Bang 1.
Vidu 12

Mbt ndi hoi dé polyme hoa bang thép khong gi 1L co trang bi mot may khudy
co hoc dugce séy kho lién tuc trong 6 gio & nhiét do 130°C, dugc rut hét dén chan khong
khi néng, va dugc thay thé bing khi N2 3 1an. 500 mL hexan dugc bom vao hé théng
polyme héa, va trong khi d6 2,5 pmol (1,5 mg) phurc chat b1, 50 mmol (8,51 g) axit 2,2-
dimetyl-7-octenoic, 50 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc b6 sung vao. Phan img
dugc thuc hién trong 60 phut bang cach khudy & nhiét d§ 30°C va & ap sut etylen bing
10 atm. Cudi cing, mot dung dich etanol dugc axit hoa bing 20% thé tich axit clohydric
d4 dugc sir dung dé trung hoa & thu dugc polyme. Hoat tinh polyme héa va céac thong

s& hiéu suét ctia polyme duoc thé hién trong Bang 1.
Vidu 13

Mdt ndi hoi dé polyme hoa béng thép khong gi 1L c6 trang bi mot may khudy
co hoc dugc sdy kho lién tuc trong 6 gio' ¢ nhigt do 130°C, duge rut hét dén chan khong
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khi néng, va dugc thay thé bang khi Nz 3 1An. 500 mL hexan duoc bom vao hé thong
polyme hoa, va trong khi d6 2,5 pmol (1,4 mg) phuc chét c1, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc bd sung vao. Phan Gng
duoc thuc hién trong 30 phuat bang cach khudy & nhiét do 30°C va & ap suét etylen bing
10 atm. Cudi cing, mot dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric
da dwoc sir dung dé trung hoa dé thu dugc polyme. Hoat tinh polyme hoa va cac thong

sd hiéu suét ctia polyme dugc thé hién trong Béang 1.
Vidu 14

Mdt ndi hoi dé polyme hoa bang thép khong gi 1L ¢6 trang bi mot may khudy
co hoc duogc sdy kho lién tuc trong 6 gio & nhiét do 130°C, duge rat hét dén chan khong
khi néng, va dugc thay thé bang khi N> 3 lan. 500 mL hexan dugc bom vao hé thdng
polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phirc chat al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL of AlEt3 (1,0 mol/L dung dich hexan) dugc bd sung vao; va
2,5 mL dung dich toluen chtra N, N-dimetylanilinium tetrakis (pentaflophenyl) borat (1
mmol/L dung dich toluen) duoc b sung, tao ra ti 16 Ni/B=1. Phan tmg dugc thyc hién
trong 30 phit bing cach khudy ¢ nhiét do 30°C va ¢ ap suit etylen bang 10 atm. Cubi
cung, mdt dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric dd duoc str
dung dé trung hoa & thu dugc polyme. Hoat tinh polyme hoéa va cac thong s6 hiéu suét

cua polyme duoc thé hién trong Bang 1.
Vidu 15

Mbt ndi hoi dé polyme hoa bing thép khong gi 1L c6 trang bi mot may khudy
co hoc duge sy khd lién tuc trong 6 gitr ¢ nhigt do 130°C, duge rut hét dén chan khong
khi nong, va dugc thay thé bang khi N> 3 1dn. 500 mL hexan dugc bom vao hé thong
polyme hoa, va trong khi d6 2,5 umol (1,6 mg) phirc chit al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL AIEtCl (2
mmol/L dung dich hexan) duogc bd sung vao. Phan tmg duoc thuc hién trong 30 phut
bang cach khudy & nhiét d6 30°C va & 4p suét etylen bang 10 atm. Cudi cung, mot dung

dich etanol dugc axit hoa bang 20% thé tich axit clohydric di dugc su dung dé trung
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hoa @& thu duogc polyme. Hoat tinh polyme héa va cac thong s6 hiéu suit ctia polyme

duoc thé hién trong Béng 1.
Vidu 16

Mot ndi hoi dé polyme hoa bang thép khong gi 1L c6 trang bi mot may khuéy
co hoc dugc sdy kho lién tuc trong 6 gio & nhigt do 130°C, dugc rit hét dén chan khong
khi néng, va dugc thay thé bang khi N» 3 1An. 500 mL hexan duoc bom vao hé théng
polyme héa, va trong khi d6 5,0 pmol (3,2 mg) phuc chit al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) dugc bd sung vao. Phan tng
dugc thuc hién trong 30 phit bing c4ch khudy & nhiét dd 30°C va & ap suét etylen bang
10 atm. Cudi cing, mdt dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric
da duoc str dung dé trung hoa dé thu duoc polyme. Hoat tinh polyme héa va cac thong

sb hiéu suét ctia polyme duoc thé hién trong Béang 1.
Vi du so séanh 1

Mot ndi hoi dé polyme hoa bang thép khong gi 1L ¢6 trang bi mot may khudy
co hoc duogc séy kho 1ién tuc trong 6 gitr & nhiét do 130°C, duogc rat hét dén chan khong
khi nong, va duoc thay thé béng khi N, 3 14n. 500 mL toluen dugc bom vao hé théng
polyme héa, va trong khi d6 2,5 pmol (1,6 mg) phtc chét al, 30 mmol (5,10 g) axit 2,2-
dimetyl-7-octenoic, 30 mL AlEt; (1,0 mol/L dung dich hexan), va 3 mL
metylaluminoxan (MAO) (1,53 mol/L dung dich toluen) duoc bd sung vao. Phan tmg
duoc thuc hién trong 30 phut bang céch khudy ¢ nhiét o 30°C va ¢ p suét etylen bing
10 atm. Cudi cuing, mot dung dich etanol dugc axit hoa béng 1% thé tich axit clohydric
da dwoc st dung dé trung hoa dé thu dugc polyme. Hoat tinh polyme héa va céc thong

s6 hiéu sudt ctia polyme dugc thé hién trong Bang 1.
Vi du so sanh 2

Mot ndi hoi dé polyme héa bang thép khong gi 1L c6 trang bi mot mdy khudy
co hoc dugc sdy kho lién tuc trong 6 gio & nhiét do 130°C, dugc rut hét dén chan khong
khi néng, va duoc thay thé bang khi N> 3 14n. 500 mL hexan dugc bom vao hé théng
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polyme hoa, va trong khi d6 2,5 pmol (1,6 mg) phirc chét al, 30 mmol (5,53 g) axit 10-
undecylenic, 30 mL AlEts (1,0 mol/L dung dich hexan), va 3 mL metylaluminoxan
(MAO) (1,53 mol/L. dung dich toluen) duoc bd sung vao. Phan Gmg dugc thuc hién
trong 30 phut bang cach khudy & nhiét o 30°C va ¢ ép suit etylen bang 10 atm. Cubi
cung, mdt dung dich etanol dugc axit hoa bang 20% thé tich axit clohydric da dugc st
dung dé trung hoa & thu duoc polyme. Hoat tinh polyme héa va cac thong s6 hidu sut

cua polyme dugc thé hién trong Bang 1.
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Luu ¥ rdng cdc phuong én duoc md td & trén chi dugc st dung dé giai thich sang
ché, va khong tao nén gidi han bét ky ddi v6i sang ché. Sang ché dugc md ta bang cach
tham khéo cac phuong an vi dy, nhung s& dugc hiéu ring cdc tir dugc sir dung ¢ ddy 1a
cdc tir md ta va gidi thich, khong gi6i han cac tir. Cac bién ddi c6 thé duoc thyc hién
dbi v6i sang ché nim trong pham vi céc diém yéu cau bao hd cua sang ché theo quy
dinh, va nhirng stra ddi c6 thé duoc thyc hién d6i voi sing ché ma khong léch ra khoi
pham vi va tinh thin cta sang ché. Mic du sang ché duoc mo ta lién quan dén cac
phuong phép, vét liéu va phuong an cu thé, diéu d6 khong c6 nghia 13 sing ché bi gisi
han boi cac vi du cu thé duoc mo ta trong sang ché, ma dung hon 14 sang ché c6 thé

dugc mo rdng cho tAt ca cac phwong phép va ung dung khac c6 cung chic nang.
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Yéu cau bao hg

1. Hat copolyme ctia olefin va axit carboxylic khong bdo hoa hodc din xut cua axit
carboxylic khong bdo hoa, bao gdm hat copolyme hinh cdu va/hodc gidng hinh ciu, it
nhat mot phan cua hat copolyme hinh ciu va/hodc gidng hinh cau c6 khoang rdng trong
do, trong do hat copolyme bao gém mot don vi cAu trac bit nguén tir olefin va mdt don

vi cau tric c6 cong thuce [ hodc dan xuat ciia cong thuce I,

L1 L3
|
C C
|
L2 L4
COOH
Cong thirc I

trong do6 trong cong thire I, L1-L3 ddc 1ap voi nhau duge chon tir nhom gdm c6 H
va C1-C3o alkyl, va L4 1a C1-Csp alkylen ¢6 mot nhom bién, dan xuét cua cong thirc I 13

mubi kim loai nhém IIA, ITIA hodc IIB ctia cdng thic 1.

2. Hat copolyme theo diém 1, trong d6 trong cong thirc I, Ci-Cso alkyl thy ¥ duoc thé
béi mdt nhom thé 1a mot hodc nhiéu nhém duogc chon tir nhém gém c6 halogen, Ci-Cio
alkyl, Ci-Cio alkoxy, Cs-Cio aryl, nhém xyano va carboxyl; va/hodc, nhom bi€n trong
L4 1a mot hoac nhiéu nhém dugce chon tir nhém g?)m c6 halogen, Cs-Cao aryl, C1-Cao

alkyl va C1-Cyo alkoxy.

3. Hat copolyme theo diém 1 hogc diém 2, trong d6 mat d cua hat copolyme hinh cau
va/hodc gidng hinh ciu ndm trong khoang 0,3000-0,8500g/cm?, va mét d dugce do bang
cach st dung phuong phap GB/T6463-2009.

4. Hat copolyme theo diém 3, trong d6 mat do cia hat copolyme hinh cAu va/hoic gidng

hinh ciu nim trong khoang 0,4000-0,7500g/cm?.
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5. Hat copolyme theo didm bat ky trong sb céc diém 1-4, trong d6 kich thudce hat trung

binh cua hat copolyme hinh cAu va/hoic giéng hinh cAu nim trong khoéang 0,1-50,0mm.

6. Hat copolyme theo diém 5, trong d6 kich thudc hat trung binh ctia hat copolyme hinh

cAu va/hodc gidng hinh ciu nam trong khoéang 0,5-20,0mm.

7. Hat copolyme theo diém bAt ky trong sd cac didm 1-6, trong d6 thé tich cua khoang
rong trong hat copolyme hinh cAu va/hodc giéng hinh cAu c6 khoang rong trong do6 nim

trong khoang 5 - 99% thé tich ctia hat copolyme hinh cau va/hodc gidng hinh cau.

8. Hat copolyme theo diém 7, trong d6 thé tich ctia khoang rong trong hat copolyme
hinh ciu va/hodic gidng hinh cAu ¢ khoang rdng trong do nam trong khoang 30 - 95%

thé tich cua hat copolyme hinh cau va/hoic gidng hinh cau.

9. Hat copolyme theo diém 8, trong d6 thé tich cuia khoang rong trong hat copolyme
hinh cAu va/hodc gidng hinh clu c6 khoang rdng trong do nam trong khoang 50 - 90%

thé tich cua hat copolyme hinh cAu va/hoic gidng hinh cau.

10. Hat copolyme theo diém bét ky trong sb cac diém 1-9, trong d6 trong hat copolyme,
ham lugng don vi c4u triic c6 cong thirc I hodc dan xuét ctia cong thirc I nim trong

khoang 0,2 - 15,0 mol%.

11. Hat copolyme theo diém 10, trong do trong hat copolyme, ham luong don vi cdu

trac c6 cong thuc I hodc dn xuit cta cong thirc I nam trong khoang 0,4 - 10,0 mol%.

12. Hat copolyme theo diém bit ky trong s6 céac diém 1-11, trong do khéi lugng phan
tir trung binh sb ctia hat copolyme nam trong khoang 5000-200000.

13. Hat copolyme theo diém 12, trong d6 khéi lwong phén tir trung binh s6 cua hat
copolyme nam trong khoang 15000-150000.

14. Hat copolyme theo diém bt ky trong sb cac diém 1-13, trong d6 trong cong thirc I,
L1vaL2laH, L3 1a H, hodc Ci-Cio alkyl hodc Ci-Croalkyl dugce thé halogen, L4 1a Ci-
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Cio alkylen c6 m§t nhém bién la mot hodc nhiéu nhém dugce chon tir nhém gﬁ”)m co

halogen, Cs-Cio aryl, va Ci-Cio alkyl.

15. Phuong phap didu ché hat copolyme dugc xac dinh theo diém bét ky trong sb cac
diém 1-14, phuong phap bao gdm: cho tiép xuc olefin va axit carboxylic khong bdo hoa
dugc thé hién trong cong thirc IT hodc din xudt axit carboxylic khong bdo hoa dugc thé
hién trong cong thurc II v6i chét xuc tac va tiry y chét chuyén mach dé phan (mg voi sy

¢6 mit cua dung moi alkan dé thu dugc hat copolyme;

L1 L3
c—=C
L2 L4
COOH
Cong thir IT

trong d6, cac dinh nghia vé L1-L4 trong cong thirc II gibng véi céc dinh nghia vé

L1-L4 trong cong thic I, va

chit xic tac bao gdm chat xtic tac chinh va chat dong xuc tac, va chat xtc tac chinh

13 it nhat mot chét duoc chon tr phire chét kim loai duoc thé hién trong cong thurc V:

R9 RI R6 R7
2 \ 5
R N_ /N R
M
R R? Xn R R®
Cong thirc V
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trong do trong cong thue V, R'-R' gibng hodc khac nhau, va doc 18p duge chon tir
nhém gdm c6 hydro, halogen, C1-Cas hydrocarbyl va Ci-Caq hydrocarbyloxy, R!-R?, R,
va Rty ¥ tao v6i nhau thanh mot vong, R*-R% R7, va R8tly ¥ tao v6i nhau thanh mot

vong;

M 14 kim loai nhém VIII; X 1a mot hoac nhiéu nhém duge chon tir nhdm gé)m co

halogen va Ci-Cio alkyl; van la sb nguyén dap ung trang thai hoa tri ciia M.

16. Phuong phap didu ché theo diém 15, trong d6 trong cong thirc V, R7-R!° [a H, va
R!-RS gidng hodc khéac nhau va dc 1ap v6i nhau dwoc chon tir nhém gdm c6 H va Ci-

Cs alkyl.
17. Phuong phap didu ché theo diém 15 ho#c 16, trong d6 M Ia niken.

18. Phuong phap diéu ché theo diém bét ky trong s cac didm 15-17, trong d6 chit dong
xuc tac dugce chon tir nhom gdm c6 hop chit nhom hitu co va hop chat bo hiru co; hop
chit nhom hitu co 14 mot hodc nhiéu nhém duge chon tir nhom gém ¢6 alkyl aluminoxan,

alkyl nhom va alkyl nhom halogenua; va
hop chét bo hitu co dwgce chon tir nhom gdm c6 aryl bo va borat.

19. Phuong phap diéu ché theo diém bat ky trong sé cac didm 15-18, trong d6 ndng dd
cia chéit xtic tac chinh trong hé théng phén tng nam trong khoang 0,00001-100mmol/L;
khi chdt dong xuc tac 12 hop chét nhém hitu co, ti 1€ mol cia nhom trong chét ddng xuc
tac va M trong chat xiic tic chinh 1a (10-10000000):1; va khi chét ddng xtic tac 12 hop
chit bo hitu co, ti 1& mol ctia bo trong chét ddng xtc tac va M trong chét xtc tac chinh

14 (0,1-1000):1.

20. Phuong phap didu ché theo didm bét ky trong s cac diém 15-19, trong do6 chét
chuyén mach 1a mot hoac nhiéu nhom dugce chon tir nhom gém c6 nhom alkyl, magie
alkyl va kém alkyl, va ti 1¢ mol cua chét chuyén mach va M trong chét xtc tdc chinh la

(0,1-2000):1
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21. Phuong phap diéu ché theo diém bat k¥ trong sd céc diém 15-20, trong d6 ndng dd
cua axit carboxylic khong bado hoa dugc thé hién trong cong thuc II hodc dan xuit ctia
axit carboxylic khong bdo hoa dugc thé hién trong cong thue II trong hé thdng phan

rng nam trong khoang 0,01-6000mmol/L.

22. Phuong phap didu ché theo diém bit ky trong s6 cac diém 15-21, trong d6 diéu kién
phan ng bao gdm: nhiét do phan mg nam trong khoang tir -50°C dén 50°C va thoi gian
phan tmg nim trong khoang tir 10 dén 200 phut.
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