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Tém tit. DA nghién ciru tdng hop copolime ankyl acrylat-anhidrit maleic amit héa trén co so phan
img giita ankyl acrylat voi anhidrit maleic va amit héa bing amin mach hidrocacbon dai. San
phim copolime amit héa dugc sir dung 1am nguyén lidu dé ché tao phu gia giam nhiét do dong dic

cho diu thé giau parafin.

1. M& dau

Dau thé khai thac & cac ving khac nhau
thuong chua tir 6-27% cac parafin phan tir
lrgng cao [1]. Trong qua trinh van chuyén, khi
gap lanh parafin két tinh va tach ra trong dau
tho. Qua trinh két tinh va trién mang tinh thé
ctia parafin 1am ting d6 nhét, giam su Iru bién
ciia diu thd, tham chi lam tic nghen 6ng din
diu, gdy ra nhitng hau qua khé ludmg anh
hudng dén nang suat khai thic va van chuyén
dau. Vi vay viéc nghién ciru tim dugc chit phu
gia thich hop dé tc ché qua trinh két tinh cia
parafin trong dau tho da dugc nhiéu truomg phai
khoa hoc trén thé gi6i cha y nghién ciru [2-5].

Muc tiéu cta cong trinh la nghién ciru tdng
hop chat phy gia lam giam nhiét d¢ déng dic
cia dau thdé giau parafin phuc vu cho viéc van
chuyén diu moé khai thac & viing bién Viét Nam.
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2. Thye nghiém
2.1. Téng hop ankyl acrylat

Cho 0,2mol hén hop ancol theo ty 1€ thich
hop va 100ml toluen vao binh cdu day tron cé
lip by tach nudc va sinh han hdi luu. Thém
vao d6 21,6g (0,3 mol) axit acrylic, 0,5g chat
xuc tac axit p-toluensulphonic va 0,6g hydroquinon
lam chat e ché polyme hoa. Pun s6i hén hop
phan Ung t&i1 khi nuéc khdng con duge tach ra
nita (Iwgng nudc tach ra dugc tinh theo s6 mol
ancol). Sau khi cét loai toluen dudi ap suét thip,
hén hgp phan tmg duge chiét bing mét lugng
du n-hexan, rira bang nuéc cét t6i mdi truimg
trung tinh dé loai chit xac tac va axit acrylic
chua phan g, San phim thé dwgc két tinh lai
hai lan trong axeton (3ml axeton/lg ankyl
acrylat) & nhiét do thip.

San pham thu dugc miu trang, dang sap ¢
nhiét d6 0°C.

'Hiéu suat téng hop, va céc dif liéu phd hdng
ngoai dugc dua ra trong bang 1.
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Bang 1. Hiéu suit tdng hop va du kién phd hdng ngoai ctia ankyl acrylat

TT R H(%) IR (cm™)
1 CiHs 82 v 2926; Lo :1729; Veac: 1636; Ve.0:1190;
2 Ci6H13- (30,5%) +

CisHys- (67,6%)

79 Vear: 2925; Voo :1728; vee: 1633; ve.0:1191;

2.2. Copolyme hoa ankyl acrylat-anhydrit maleic

Akyl acrylat va anhydrit maleic ty I¢ mol
1:1 va dung mdi toluen dugc cho vao binh céu
bdn cb, c6 ldp may khudy, sinh han héi I,
nhiét ké va dng dan khi. Hon hop dugc dudi
oxy bang cich tao ap suit thap va suc manh khi
N, trong 20 phut ddu, Gia nhiét va duy tri nhiét
d6 ctia hdn hop & 93-96°C trong subt qua trinh
phan {mg. Benzoyl peoxit (0.5% khéi lugng
dung dich) dugc hoa tan trong toluen va cho
vao hén hop nhing lugng bang nhau (0.5h/14n).
Phan img dugc tién hanh trong 6h. Sau khi
phan (g két thuc, san phdm copolyme duroc

két tua bing mot lwgng du metanol. Loc thu két
tua, tinh ché san phdm bing cich hoa tan trong
toluen, va tua lai bang metanol. San phim dugc
sy kho & nhiét d6 40°C duéi ap suét thap trong 4h.

Phan tir lugng cta copolime duge xac dinh
bang phuong phap sic ky tham thau gel (GPC):
thoi gian chay 24 phat; dung moéi polystyren &
nhiét do 25°C.

Hiéu sut tong hop, mot sb thong sé hda ly,
phén tir lugng trung binh (Mtb) va cac dir ki¢n
phé dugc dura ra trong bang 2.

Béng 2. Két qua tong hop, mot s6 hing s hoa ly va cac du kién phd hdng ngoai clia copolime

TT R H(%) T, ("C) M(tb) IR(cm™)
Vcn: 2918; veg:1783-
1 - 32
Ci6Has 50 61-63 5.320 1725; ve.o:1171;
2 C16H33 (30,50/0) + 63 58-59 9.690 Vel - 2918, Uc=0: 1780-

CisHj, (67,6%)

1734; ve.o:1174;

2.3. Amit hoa copolime

Copolyme ankyl acrrylat-anhidrit maleic
dugc amit hoa béng cic amin mach
hidrocacbon dai theo ty 1€ mol 1: 0,75 tinh theo
anhydrit c6 trong copolyme

Phan {ng amit hoa dugc tién hanh trong
binh ciu bdn ¢b c6 lép sinh han hdi lwu, nhiét
ké, 6ng suc khi N, va may khudy. Copolyme
dugce hoa tan trong lugng dung moi toluene du.
Gia nhiét va suc khi N, manh dé dudi oxy khoi
hén hop. Khi nhiét d6 dat 85°C thi cho tir tir
6.2ml amin C;¢H3;NH, vao binh phan tmng. Tiép

tuc khuéy va duy tri nhiét d6 85-90°C trong
vong 4h. Sau khi phan tng két thic, cit loai
toluen dudi 4p sut thap. Tia san phdm bang
mot luong du metanol, loc thu san phém tho.

San phdm thé duoc tinh ché bing cach hoa
tan trong toluen, sau d6 tua lai bz"ing mot luong
du metanol. Loc va siy khé san phdm & nhiét
do 40°C trong 8h. San phim thu dugc c6 miu
vang nhat.

Hiéu suat, mot sb hz"mg s6 hoa ly, cac dir
kién phd va phan tir lugng trung binh dugc ghi
trong bang 3.
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Bang 3. Két qua téng hop, mdt s6 hing sb hoa ly va cac du kién phd cia copolime amit héa

T..(’C) M(tb) IR(cm™)

Uc.H - 2923; Uc=0" 1732; ve.

TT Géc ankyl dai R+ amin H(%)

1 (CyeHs3-)+ CiHi3NH; 54 57-58 14418

[Ci¢H33-(30,5%) +
2 46
CsH37-(67,6%)]+ Ci6H33NH,

1555 vep:1171

Vet 29215 veo:1733;

54-55 10.620

Vc-0: 1169

3. Théo luin két qua

3.1. Piéu ché este ankyl acrylat

Este xetyl acrylat dugc diéu ché trén co s&
phan Ung este hoa axit acrylic bing ancol theo
tai lidu [6]. Qua trinh phan tng dugc biéu dién
trén so do sau:

CH,—CH—COOH + ROH

axit p— toluensulfunic
Hidroquimnon

CH,=CH—COOR +H,0

R: Cy6Hj3; CygHas

O day da dung axit p-toluen sunfonic lam
xlc tac, vi nd vira 1a axit manh, vira tranh xay
ra sy oxi hoa cac tic nhan va san phdm tao
thanh. Toluen dugc sir dung lam dung méi, vi
d& hoa tan cac chét tham gia phan ung nhét la
rrou c6 gbe hidrocacbon dai. Mit khac toluen
tao hdn hop dang phi, do d6 nudc dugc tach
khoi phan tng lam cho cin bang chuyén dich
vé phia tao san phim este. Do axit acrylic va
ankyl acrylat tao thanh sau phan {rng chira lién
két doi, dé bi trung hop nén phai sir dung
hidroquinon lam cht trc ché polyme hoa. Trong
phan ung da liy luong axit acrylic du dé tan

dung hét ltgng ancol (vi ancol cao ¢6 gia thanh
dit hon axit).

Sau khi phin g két thic, toluen dugc ct
loai dudi ap suit thip. Hon hop dugc rira bing
nude vai lan dé loai bo hidroquinon va axit
acrylic du. San phim duoc chiét bing n— hexan.
Sau khi loai bo n—hexan, este dugc két tinh lai
bing axeton.

3.2. Tong hop Copolyme xetyl acrylat v anhydrit
maleic

Qua trinh Copolime hoa dugc trinh bay theo
so do sau:

0] 0 0]
ci=cr—coor + o Bemtveoit [y ][ VY]
o | 1anl_ Im

R: C6Hs3; CisHas

Duya trén cac két qua thu dugc trong qua
trinh nghién ctu tdi wu héa phan {mg giira
ankyl acrylat va anhidrit maleic [7] d& sir dung
monome ankyl acrylat va anhydrit maleic ty 1¢
1:1 dé tdng hop copolime. Bang thuc nghiém da

COO

chiung to copolime thu dugc c6 kha niang ha
nhiét d6 dong dic clia dau thé xudng dudi 20°%.
Tuy nhién & ddy chi sir dung ham luong chét
khoi mao benzoyl peoxit 1a 0.5% khdi luong
dung dich, bdi vi v&i ham lugng cao hon, téc d6
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phan ng cua ankyl acrylat ting manh, sy phéan
bd cac mét xich monome cang it ddng déu lam
giam hoat tinh cua phu gia. Ciing v&i muc dich
tao copolime c6 su b tri cac mit xich monome
khéng qua chénh léch, qua trinh copolime hoa
tién hanh & nhiét do khong cao qua 100°C. Chat
khoi mao trong toluene duge cho tir tir vao hén

R: Cy6Hs3; CigHss; R': C1aHas; Cglss

Theo tai liéu [6] copolyme ankyl acrylat —
anhidrit maleic (1:1) cé kha nang gha nhiét do
dong dic cua dau tho giau parafin (>20%)
xubng dudi 20°C. Tuy nhién khi dau thé chira
nhiéu nuée thi nhém anhydrit d& b thuy phén
tao axit. San phim copolime thily phin mét
mdt, 1am gidm hoat tinh cua phu gia vi ting d§
nhét ciia diu thd, mit khac gdy dn mon thiét bj.

0]
{CHQ—(EH _] I'YO\I/L' +mRNH,
Soor "L Jm

hop phan g cach quang thoi gian dai hon (30
phit/lan).

3.3. Bién tinh copolime bang amin mach
hidrocacbon dai

Phan g amit héa copolime ankyl acrylat —
anhidrit maleic xdy ra theo so db sau:

X

Pé khic phuc nhuge diém niy di nghién ctru
amit hoa copolyme biang cic amin mach dai.

Phan ung amit héa xay ra theo hai giai
doan. dau tién 1a phan tng thé nucleopin tao ra
amit va nhém cacboxyl. Tiép theo 14 phan tmg
ngung tu giira amit va nhém cacboxyl dé tao
vong imit:

G N G
SONE

R\E OH R
|
0 8, O N (@)
~
{CHT—CH —! ’— # }7—| NN~ CH,—CH- —I " }/ | —lm
Loord"- 4% B0 00K

Viéc tach nudc va tao vong imit da dugc
khing dinh bing cac du kién phd. Trén phd

héng ngoai dao dong hoa tri cia nhom c=o di
giam tir 1780-1783 (trong vong anhidrit xudng
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con 1730-1733 (trong vong imit). Hiéu sudt
phan tmg amit hoa khong cao (tdi da 57%).
Diéu nay c¢6 thé do an ngu khéng gian gy nén
bdi cac nhém ankyl dai cia nhom amnin.

Két luan

1. Pa tién hanh este hoa axit acrylic bang
xetyl ancol va hdn hop clia xetyl-stearyl ancol
trong toluen c¢6 mat xlc tic axit p-toluen-
sulfunic véi hiéu suét este dat trén 80%.

2. Pa tién hanh phan {ng copolyme hoa
gitra este ankyl acrylat v&i anhydrit maleic ty 1€
1:1 dat hiéu suét trén 60%.

3. P tién hanh amit hoa copolyme ankyl
acrylat- anhydrit maleic v&i amin mach
hidrocacbon dai. San phdm copolime amit hoa
duoc diung 1am chét phu gia (rc ché sy ké tinh
parafin trong ddu mo.
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Synthesis of amidated ankyl acrylate-anhydride maleic
copolymers utilysing for flow improvement of wax crude oil

Luu Van Boi, Nguyen Thi Son

Department of Chemistry, College of Science, VNU, 19 Le Thanh Tong, Hanoi, Vietnam

Amidated copolymers ankyl acrylate-anhydride maleic have been synthesized by reaction
copolymerization of ankylacrylate and anhydride maleic following amidation with long chain amine.
The amidated copolymers are used as starting materials for production of pour point depressants for

wax crude oil



