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Tom tat

Bai bdo trinh bay cac két qua nghién ctiu ché tao hé héa pham khi nhii quy md phong thi nghiém va danh gia tong thé tinh chat hoa
Iy clia cac hé héa pham nham xem xét kha nang dap (ing yéu cau ky thudt clia cac nha thau dau khi. Két qua cho thdy hé hda pham khir
nhii ché tao duoc cho hiéu qua tach nhii t6t (tuong duong véi hoa pham thuong mai, nhung ham lugng nudc tach ra 6 chat luong cao
hon), bén nhiét va phu hop véi mét s6 loai dau dang dugc khai thac tai Viét Nam. Két qua phan tich tinh chat héa Iy nhu: ty trong, nhiét
do dong ddc, pH, tinh tan... dap tng tot yéu cau clia cac nha thau dau khi dang hoat dong tai Viét Nam.

Tut khéa: Hoa pham kht nhii, nhil tuong nudc trong dau, chét hoat dong bé mat, chat xdc tién, keo tu, dung moi dan.

1. Giéi thiéu

Nha tuong la van dé nghiém trong trong van chuyén,
tang trlr va ché bién dau khi. Nhii tuong dugc hinh thanh
trong qua trinh khai thac do dong chay hén loan va su c6 mat
cla cac tdc nhan tao nhi va lam bén nha. Viéc hinh thanh nhi
tuong trong qua trinh khai thac (thudng la nha tuong nudc
trong dau tho) sé khién dong chat luu tang thé tich, tang do
nhdét, tang ty trong, tdng nguy co gay an mon dudng 6ng,
thiét bi, gay can tréd dong chay dan dén san lugng bi suy giam
cling nhu chat lugng dau khi xt ly khéng dat tiéu chuan dé
van chuyén va xuat ban thuong mai, tham chi gay ngd déc
xUc tac trong cac qua trinh loc hda dau va dac biét lam gidm
gia thanh xuat ban dau thé. Do vay, can tach nuéc dé dam bao
chéat lugng dau thé cho cac cdng doan tiép theo. D& phé nhi
tuong nudc trong dau thoé cé thé sit dung phuong phap co
hoc, phuong phap nhiét, phuang phap dién hodc hoa chat,
trong d6, phé bién nhat 1a s&r dung cac héa pham khit nhi.

Mai loai khtr nhi thusng chi phu hop véi moét s6 loai dau.
Dau tho Viét Nam chu yéu thudc loai dau nhe va ngot, véi ham
lugng asphalten, nhya khéng cao nhung lai chtia ham lugng
I6n paraffin ran. Day la yéu té anh huéng 16n dén hiéu qua khur
nhi cda cac hé hoa phdm. Vi vay, viéc nghién cliu dé pha ché

% Ngdy bai bdo dugc duyét dng: 27/1/2021.

[E]p==kE]
i%ﬁ Ngdy nhan bai: 21/12/2020. Ngdy phan bién ddnh gid va sia chia: 21/12/2020 - 27/1/2021.
[=]

58  DAUKHi- SO 1/2021

hé héa pham kh{t nhi riéng cho dau khai thac trén
thém luc dia Viét Nam nham nang cao hiéu qua khi
nha la can thiét.

2. Ché tao hé héa pham khit nhii

2.1. Nghién ciu lua chon cdu tir chinh cia hé héa
phdam khirnhi

Thanh phan cta hé héa phdm khir nhi thudng
g6ém cac nhém chat sau day:

- Thanh phan cé tinh ndng keo tu: cac loai phan
ti chdia d6ng thoi nhom chic ua nudc - ua dau khéi
luogng phan tr16n la chat hoat déng bé mat khéng ion
di tir dan xuat alkoxylate nhu: Alkylphenol ethoxylate,
copolymer EO/PO, ethoxylated propoxylated amine
polyol, alcoxylate, glycerine
alcoxylate...

ethylenediamine

- Thanh phan hoat tinh pha lién dién cao va
khuéch tan nhanh: cac hgp chat alkyl sulfonates,
methyl trioctyl ammonium chloride, butyl acrylate,
2-ethylhexyl acrylate, polyvinylpyrrolidone...

- Cacdung méi dan: xylene, toluene va aromatic
naphtha nang, cac hgp chat chia nhém -OH tan
trong nuéc nhu methanol, butanol-2, propanol-2,
etandiol-1,2...
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2.2. Chdt hoat déng bé mqit c6 tinh néng
keo tu

Trong chat khr nhi tuong thueng mai,
thanh phan polymer khéi lugng phan ta
I6n c6 chiia nhém chiic déng vai tro la cac
chat hoat déng bé mat c6 chiic nang keo
tu dugc cho la thanh phan c6 tinh nang
quan trong nhat. Cac chat hoat dong bé
mat cé tinh nang keo tu nay khi phan tan
trong dau thd c6 tac dung lam thay déi suc
cang bé mat gilra cac giot nudc va lam mat
6n dinh hé théng nhi tuong nudc/dau
bang cach pha vé I6p mang bao quanh
cac hat nhd. Nh& luc tuong tac phan t
(Iluc hut gilta cac dai phan ti polymer) cac
giot nudc sé tién lai gan nhau hon tao hién
tuong keo tu.

Qua trinh lva chon nay dua trén céac
dong chat hoat déng bé mat keo tu s
dung phé bién hién nay trong cac cong
thdc kh& nhd tuong thuong mai. Cac
chat hoat déng bé mat nay da phan la cac
hgp chat khéng ion. Theo cac cong trinh
nghién ctu da dugc cong bo trén thé gidi,
cac chat hoat déng bé mat khéng ion co6
kha nang 6n dinh cao trong méi trudng
c6 ham lugng mudi khoang 16n, kha nang
khtr nhii hiéu qua déi véi hat nhi tuong cé
dod phan tan cao. Tuy nhién hiéu qua tach
nha cla cac loai polymer phu thudc vao
nhiéu théng s6, c6 thé ké dén nhu sau:

- Khéi lugng phan ti: cac tai liéu chi
ra rang cac polymer sit dung trong chat
khtt nhi thudng c6 khoi lugng phan ta ti
10.000 - 120.000 g/mol.

- RSN (Relative Solubility Number -
chi s6 tan tuong d6i) la chi s6 thé hién tinh
ua nudc hay ua dau cda polymer. Déi véi
céac polymer dung dé khir nhii tuong nudéc
trong dau thi gia tri RNS phai nam trong
khoang 8 - 15, tic la ua dau (pha phan tan).

Trén co s dé, mot s6 polymer (Bang

1) da dugc thu thap dé nghién ctu va lua
chon.

Chat hoat dong bé mat duoc lua chon
la chat c6 hiéu qua khir nha t6t nhat doi

V@i 5 nhii tuong nudc trong dau thu thap tir 5 mé dau Bach HS, Hai Su
Trang/Den, Té Giac Trang, Tho Trdng va Rong véi cac tinh chat nhu trong
Bang 2.

Thi nghiém danh gia hiéu qua khr nhi dugc thuc hién bang phuong
phap bottle test & nhiét dé 65 °C vai 50 ppm héa phadm trong 50 ml dau
tho dai dién clia 5 mo. Chat lugng nuéc tach duge danh gia bang ham
luong dau trong nudc tach. Chat lugng bé mat dau nudc dugc danh gia

Bding 1. Khdi lugng phan tir cdc chdt hoat dong bé mdt cd tinh ndng keo tu

Khéi lugng Chisé

Loai polymer (g/mol) RSN Ky hiéu
Alkylphenol 10.000 11 APE1
ethoxylate 80.000 9,7 APE2
120.000 7,9 APE3
Copolymer EO/PO 10.000 12 EPO1
80.000 10,3 EPO2
120.000 9,5 EPO3
Ethylenediamine 10.000 13 EDA1
alkoxylate 80.000 1 EDA2
120.000 10 EDA3
Bding 2. Tinh chdt ciia 5 mdu ddu tai Viét Nam
Tinh chatdauthé  Bach Hé HaiSu | TéGiac | Thé Réng

Trang/Pen Tring Trang

Ty trong (°API) 38,37 3787 3912 3358 3553
D6 nhét dong hoc
50 °C (cSt) 8,04 4,82 4,23 3,35 317

Ham lugng paraffin
(% trong lugng)
Ham lugng aromatic

22,13 13,37 14,45 21,68 23,63

(% trong lugng) 7,66 7.73 4,23 6,48 7,97

Ham lugng nhua

(% trong lugng) 4,58 1,73 2,98 1,48 2,83

Ham lugng asphaltene

(% trong Iuong) 1,19 0,91 0,79 1,07 1,40
% nudc tach sau 5 pht

% nudc tach

O =N WA UTOY

APET  APE2  APE3  EPOT EPO2 EPO3  EDA1 EDA2  EDA3
Chdt hoat dong bé mat
mBachHG wHSD-HST wTéGiacTrang =ThéTrdng mRdng

Hinh 1. Két qud khr nhd theo thoi gian ctia cdc logi chdt hogt ddng bé mdt 6 tinh keo tu ddi vdi 5 mdu dau,
nhiét dd 65 °C, néng dd 50 ppm, thoi gian sau 5 phit
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bang truc quan theo 3 muc dé: tét (T), dat
(D), xau (X). Két qua dugc quan sat tai cac thai
diém sau 5 phut, 10 phut, 15 phat, 30 phut,
45 phut, 60 phut, 90 phut, 120 phat, 150 phut
va 180 phut. Tuy nhién, bai bdo nay chi trinh
bay két qua tai thoi diém sau 5 phat, 30 phut
(d€ danh gia tdc d6 khir nhd) va 180 phut (d&
danh gia hiéu qua kha nha). K&t qua danh gia
hiéu qua kh{r nhii v6i 5 mau dau dugc thé hién
trong cac Hinh 1 - 5.

Cac két qua danh gia hiéu qua kha nhi
cla cac loai polymer keo tu trong ca 5 mau
dau cho thay:

- Dong polymer APE cho lugng nudc
tach dugc nhiéu nhat déi véi cd 5 mau dau so
véi cadc dong polymer EPO, EDA.

- Dong EPO c6 téc d6 tach tét nhat trong
vong 5 phut dau tién.

- Dong APE cho két qua téng thé tét
nhat xét vé chat lugng nudc tach.

- Dong APE cho két qua chat bé mat
nuéc/dau tét nhat.

Pé c6 thém danh gia va lua chon dugc t§
hgp chat khit nhil t6i uu, nhém tac gia tién
hanh t8 hgp 2 nhém chat hoat dong bé mat
APE va EPO dé khdo sat su tuong tac, tuang
thich gitta cdc nhém bang cach phéi trén 6
loai chat hoat dong bé mat keo tu va khao sét
hiéu qua khar nhi trong t8 hgp. D& gidm tinh
phuc tap cla cac bién s6, ban dau hgp chat
hoat déng bé mét keo tu dugc phdi tron theo
ty & 1/1 gita cac thanh phan danh gia dugc
dua trén hiéu qua tach nudc cudi cung cua
cac t6 hgp. S6 t6 hgp chat hoat dong bé mat
keo tu dugc phéi tron tir 6 chat hoat dong bé
mat dugc xac dinh bang phuong phép t6 hop
tuyén tinh:

S6 t6 hop chdt hoat dong bé mdt
=C2+ C3+ Cl+ C2+1
=15+20+15+6+1=57t6 hop.

Trong dé6:

15 t8 hop c6 thanh phan 13 2 loai chat
hoat d6ng bé mat thi tu tur 1 dén 15;

20 t6 hgp c6 thanh phan 13 3 loai chat
hoat ddng bé mat thur tu tir 16 dén 35;
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15 t6 hgp c6 thanh phan 1a 4 loai chat hoat dong bé mat thu tu
ti 36 dén 50;

6 t6 hgp c6 thanh phan 13 5 loai chat hoat dong bé mat thur tu tur
51 dén 56;

1 thanh phan la cé ca 6 chat hoat déng bé mat tha tu 57.

9% nudc tach sau 30 pht
20
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0 I | | IIIIIIIII

APET  APE2 APE3 EPO1 EPO2 EPO3 EDAT EDA2  EDA3
Chat hoat dong bé mat
Té Giac Trang

9% nudc tach

mBachHG  m HSD-HST Thé Trang = Rong

Hinh 2. Két qud khr nhii theo thoi gian cta cdc loai chdt hoat ddng bé mit c6 tinh keo tu d6i véi 5 mdu
ddu, nhiét @ 65 °C, ndng dg 50 ppm, thoi gian sau 30 phut

% nudc tach sau 180 phit
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APET APE2 APE3 EPO1 EPO2 EPO3 EDAT EDA2 EDA3
Chat hoat dong bé mat

% nudc tach

mBachHG wHSD-HST wTéGidcTrdng =ThoTring mRong
Hinh 3. Két qud khir nhii theo thoi gian cta cdc loai chdt hoat déng bé mit c6 tinh keo tu d6i véi 5 mdu

ddu, nhiét @ 65 °C, ndng dé 50 ppm, thoi gian sau 180 phit

Chat lugng nudc tach
350

300

Ham lugng dau trong nudc téch (ppm)
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APE1  APE2  APE3 EPO1 EPO2 EPO3  EDA1 EDA2  EDA3
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Cht hoat dong bé mat
mBachHG = HSD-HST

Té Gidc Trang ThoTring = Rong

Hinh 4. D6 thi chdt ugng nutc tdch cla cdc logi chdt hoat déng bé mdt cd tinh keo tu ddi vdi 5 mdu dau,
nhiét d6 65 °C, ndng dd 50 ppm
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Chét lugng bé mét phan tach nudc dau
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APE1 APE2  APE3  EPO1 EP02  EPO3  EDAT  EDA2  EDA3
3=Tot; 2="Pat; 1=Xau
mBachHG  mHSD-HST  mTé Gidc Tring ThoTring  mRong

Hinh 5. D thi chdt higng bé mdt nudc tdch cda cdc logi chdt hoat déng bé mt cd tinh keo tu ddi vdi 5 mdu ddu,

nhiét dg 65 °C, néng dd 50 ppm

% nudc tach clia cic t6 hgp chat hoat dong bé mat keo tu
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= %thé tich nudc téch dugc (tai 180 phit) Bach HE = %thé tich nudc téch dugc (tai 180 phut) HSD-HST
= %thé tich nudc tach dugc (tai 180 phat) Té Gidc Trang = %thé tich nudc tach dugc (tai 180 phut) Thé Trang
' %thé tich nudc tach dugc (tai 180 phut) Ring

Hinh 6. Ham luong nudc tdch cda 57 t6 hop chdt hoat déng bé mdt trén 5 mau ddu dai dién

Bang 3. T6 hop 6 chdt hoat déng bé mat keo tu & cdc ty I8 khdc nhau

Ty lé cac chat hoat dong bé mat

Mau APEl  APE2  APE3  EPO1  EPO2  EPO3
H1 1 2 3 4 5 6
H2 6 1 2 3 4 5
H3 5 6 1 2 3 4
H4 4 5 6 1 2 3
H5 3 4 5 6 1 2
H6 2 3 4 5 6 1

Bdng 4. Ty Ié t6 hop 6 chdt hoat ddng bé mat keo tu (% khdi lugng)
Mau Ty lé cac chat hoat déng bé mat
APE1 APE2 APE3 EPO1 EPO2 EPO3
H1 5 10 13 19 24 29
H2 29 5 10 13 19 24
H3 24 29 5 10 13 19
H4 19 24 29 5 10 13
H5 13 19 24 29 5 10
Hé6 10 13 19 24 29 5

K&t qua danh gid hiéu qua khirnha ctia
57 t6 hgp chat hoat dong bé mat keo tu
dugc thé hién trén Hinh 6.

Nhu vy, t6 hgp cac thanh phan ti cac
dong khac nhau sé t6t hon 1 dong chat,
diéu nay phu hgp vdi cac tailiéu tham khao
[1] cho thay cac g6c polymer khéac nhau
trong t6 hgp c6 tac dung déng thai lén cac
thanh phan khac nhau ctia dau, dan dén
tang hiéu qua khir nhii ca t6 hgp. Két qua
khao sat cho thay t6 hgp chat khirnhii c6 6
thanh phan chat hoat dong bé mat keo tu
dat hiéu qua tach nudc tét nhat, vi vay té
hgp nay dugc lua chon va tién hanh t6i uu
hoa ty lé cac chat trong t6 hop.

Dé khao sat ty lé t6i uu cla cac thanh
phan nhém tac gia tién hanh phdi tron 6
chat hoat déng bé mat keo tu chinh vdi cac
ty lé khac nhau (Bang 3).

Quy ddi ty lé thanh phan ra ty 1& %
khai lugng cac chat hoat déng bé mat nhu
Bang 4.

T6 hop thu dugc dugc xac dinh théng
s6 hoa ly nham lua chon ty 1é t6i uu. Cac
théng s chinh dac trung dugc thé hién
qua Bang 5.

Bang 5 cho thay t6c d6 khuéch tan ctia
H2 13 I6n nhat tuong ting 30,1 x 10 cm?¥/s
trong khi d6 H1 c6 téc dé khuéch tan nho
nhat 15,2 X 10* cm?/s. H2 ¢4 tinh luu bién
mang dau nhé nhat va téc d6 khuéch tan
tuong déi cao so véi cac hon hop.

Sau khi danh gia hiéu qua tach nudc
(Bang 6) két hop vai phuong phap quy
hoach hoa thuc nghiém, phan mém sé tu
dong 1ap lai cac thi nghiém va dua ra két
qua clia ham muyc tiéu mong mudn la ham
lugng nudc tach pha 16n nhat. Két qua
khao sat anh hudng cla cac thanh phan
trong chat kh{t nhi dén hiéu qua pha nha
theo quy trinh thdr nghiém cho thay viing
t6i uu dé thiét 1ap cac ty & thanh phan
trong chat khi nhi nhu Bang 7.
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Loai polymer

H1
H2
H3
H4
H5
H6

RSN

10
10,3
10,2
9,6
10,1
10,2

Bding 5. Tinh chdt co bdn ciia cdc t6 hap chdt hoat dong bé mat keo tu

Stic cang

bé mét (dyn/cm)

7,86
8,56
9,09
8,86
7,53
7,98

Tinh luu bién
(E, dyn/cm)

8,320
6,356
9,738
8,320
7,146
8,250

Téc do khuéch tan

(D,cm?/s)
15,2%x 10*
30,1x10*
25x 10*
152 % 10*
19,2 x 10*
20,2 x 10*

Bdng 6. Bdng két qud khur nhil theo thoi gian ctia cdc t6 hop chdt hoat déng bé mdt keo tu ddi vdi méu ddu Vietsovpetro, nhiét d 65 °C, ndng dé 50 ppm

Bach H6
(BK-7)

Tho Trang

(THT-1)

Rong
(RP2)

TH

Thoi gian
H1-BH
H2-BH
H3-BH
H4-BH
H5-BH
H6-BH
H1-TT
H2-TT
H3-TT
H4-TT
H5-TT
H6-TT
H1-R
H2-R
H3-R
H4-R
H5-R
H6-R

Tinh nang

APE1
79

Suc cdng bé mat (mN/m)
Tinh luu bién (E, dyn/cm)
T6c d6 khuéch tan (cm?/s)
Chi s6 tan tuang déi
Hé s6 phan bé Kp

62

T6 hop chat xc tién

XT1
XT2
XT3
Al
A2
A3
A4
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Ty lé (% thé tich) nudc tach ra theo théi gian (phut)

10
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APE2

15
10
10
14
10
8
14
10
8
10
10
8
19
10
8
14
8
10
4

30
12
12
16
12
10
16
12
10
15
12
10
22
12
10
16
10
12
6

45
16
16
16
16
14
16
15
18
18
24
14
23
15
1
16
12
14
8

60
19
18
18
16
18
18
20
25
25
30
20
25
15
12
18
14
15
10

20
20
20
19
18
20
20
26
30
28
30
25
28
15
14
15
15
15
12

120
22
23
22
20
22
21
30
33
32
30
30
30
15
14
15
15
16
13

Bdng 7. Ty Ié tdi uu cdc chdt hoat dong bé mdt keo tu

18,4

XT1
54
22,649
34 x10*
15
0,02

Ty & % céc chat hoat dong bé mét
EPO1
15,8

Bding 8. Tinh chdt co ban ctia chdt xtic tién

APE3

XT2
5,67
22,643
32x10*
15,5
0,02

Bdng 9. T6 hop phdi tron cdc chdt xiic tién

XT1
+

_ W N =

23,7

Chat xuc tién

XT3
5,67
22,643
34x10*
15,5
0,015

XT4
53
20,025
31x10*
14
0,03

XT2

- N =N

150 180
22 22
23 23
22 22
22 23
22 22
21 21
32 32
33 33
32 33
31 31
30 30
31 31
15 15
14 14
15 15
15 15
16 16
13 13

EPO2
15,8

XT5

53
21,045
30x10*

16

0,02

Ham lugng
nudc con lai (%)
2

U NN = =2 NN= N =

S P [ S S BN
N~ oo wnP

EPO3
18,4

XTé6
55
21,675
29%x10*
15
0,015

XT3

_- - W w +
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Bdng 10. Béng két qud khi nhii theo thoi gian cia cdc t6 hap chdt hoat dong bé mat keo tu d6i vdi mdu ddu Vietsovpetro, nhiét d6 65 °C, ndng do 50 ppm

Ty lé (% thé tich) nuéc tach ra theo thai gian (phiit)

Thoigian 5 10 15 30

XTIBH 3 7 (LRRE

XT2BH 3 7 1no 13

. XT3BH 2 5 8 1
Bf;;_;o A1-BH 3 8 1n 13
A2-BH 4 8 0 12

A3-BH 5 8 15 17

A4-BH 6 7 15 17

XTI-TT 3 5 1n 13

XT2TT 3 9 1n 16

Thé XT3TT 5 8 9 1
Tréng AL-TT 5 9 1nmo13
(THT-1)  A2-TT 5 8 9 1
A3-TT 7 15 20 23

A4TT 6 8 9 1

XT1-R 2 3 5 7

XT2-R 3 8 9 1

) XT3-R 2 4 5 8
?I;’P"Z% AR 4 7 9 11
A2R 5 7 1mo 13

A3R 4 7 15 17

A4R 5 7 1m 13

2.3. Lua chon chdt xiic tién

Chatxdc tién trong héa phdm khir nhii thudng la chat
hoat dong bé mat c6 khéi lugng phan ti thap, co vai tro
khuéch tan nhanh dén bé mat phan chia nuéc/dau, tham
UGt va thay déi dd 6n dinh cila mang dau tao diéu kién
cho cac polymer keo tu xuc ti€n nhanh hon qua trinh pha
v6 mang dau. Do d6 chat hoat ddng bé mat anionic dugc
Iua chon lam chat xuc tién vi c6 kha nang bao mon 16p
mang dau cao do dau ua nudc cé chiia nhiéu dién tich.

Dua trén cac tiéu chi dé 5 chat hoat dong bé mat
duoc khao sat la:

- Alkylphenylendiamine (APD) - XT1
- Sodium lauryl ether sulfate (SLES) - XT2
- Alkylpolyethoxy ethylenesulfonate (APES) - XT3

- Sodium nonanoyloxybenzenesulfonate (NOBS) -
XT4

- Sodium alkyl sulfate (SAS) - XT5

Mét s6 tinh chat ca ban ctia 5 héa phdm lya chon lam
chat xuc tién (Bang 8).

K&t qua danh gia tac déng codng hudng clia chat xdc
tién lén tinh nang cda polymer keo tu cho thay 3 chat xtc
tién c6 hiéu qua tot la: alkylphenylendiamine (XT1), so-
dium lauryl ether sulfate (XT2), alkylpolyethoxy ethylene-

45

17
17
15
17
15
17
17
16
19
15
25
19
24
19
9
12
9
13
15
17
16

Ham lugng
nudc con lai

60 90 120 150 180 (%)
20 21 23 23 23 2
19 21 22 22 22 3
18 22 23 22 22 3
17 19 21 23 24 1
19 21 23 23 23 2
19 21 22 22 22 3
19 20 23 24 24 1
21 27 31 33 33 2
26 29 32 32 32 3
21 26 31 31 31 2
31 31 31 32 32 3
26 31 33 33 33 4
26 29 31 32 32 3
26 31 33 33 33 2
11 13 14 14 14 16
13 15 15 15 15 15
12 14 14 14 14 16
15 16 16 16 16 14
16 16 17 17 17 13
19 16 16 16 16 14
16 17 17 17 17 13

Bdng 11. Ty I¢ thanh phdn chdt xuc tién
To hop chat XT1 XT2 XT3
xuc tién
XT (% khoi luong) 30,5 30,2 30,2

Bdng 12. Két qud xdc dinh d¢ déng nhdt cdc phdn ti hoat tinh

10/1
+

Ty & hén hgp dung méi 11 5/1
Xylene/methanol -
Xylene/isopropanol -
Xylene/ethylene glycol -
Toluene/methanol -
Toluene/isopropanol -
Toluene/ethylene glycol -

+ + o+ + ++
+ |+ [+ |+ |+

Bding 13. Két qud xdc dinh tc do khuéch tdn ctia cdc thanh phdn chdt khir nhd
khi hoa tan dung méi

Loai dung méi Téc d6 khuéch tan (D, cm?/s)

Ty lé 11 5/1 10/1
Xylene/methanol - 25,6 x 10% 24,6 x10*
Xylene/isopropanol - 22,7x10*  21,3x10*
Xylene/ethylene glycol - 20,8 x10* 19,6 x 10
Toluene/methanol - 23,7 x10%  22,4%x10*
Toluene/isopropanol - 21,3x10* 20,6 x 10*
Toluene/ethylene glycol - 20,5x10%  19,4%x10*

sulfonate (XT3). Nghién ctiu [1, 2] cho thay viéc phéi tron
cac chat xuc tién lam tang cudng hiéu qua khi nhi. Nhom
tac gia tién hanh t6 hgp chat xdc ti€n nhu trong Bang 9.
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Bdng 14. Két qud thi nghiém ddnh gid t6c dd khuéch tdn va nhiét @ chdp chdy ctia 5 t6 hop dung méi

Té hop dung méi  Xylene/methanol Toluene/isopropanol Ethylene glycol Toc d('(’c';?:;:;h tin  Nhigt dg:ozl;dp chay
DM1 1 1 0,1 23,2 70
DM2 3 1 0,1 241 68
DM3 5 1 0,1 24,6 65
DM4 7 1 0,1 24,9 55
DM5 9 1 0,1 25,3 40
Cac chat xuc tién dugc phdi tron véi t6
hgp chat hoat dong bé mat nham danh gia = 252: / gg =
hiéu qua khirnhi. E 25 60 X
s A e e 2 oa £ 505
Tién hanh mo hinh héa trén co s& xay = A 10 &
dung ma tran quy hoach héa thuc nghiém ‘g 235 30 g
nham xac dinh ty 1& t6i uu gila cac thanh E 23 0 5.
A s A Ll A Ko n o e n o 22,5 10 =
phan. Ty Ié thanh phan chat xuc tién trong © 2 0
chat kht nh dugc xac dinh nhu Bang 11. DM1 DM2 DM3 DM4 DM5

2.4. Lua chon hé dung méi dan

Trong cac hé héa phdm khd nhd, dung
moi déng vai tro quan trong, cé tdc dung hoa
tan va phan tan cac thanh phan khac nhu cac
polymer déng vai tro keo tu, cac chat hoat
dong bé mat dong vai tro xuc tién. Vi vay, viéc
Iua chon hé dung méi phai phu hgp véi nhém
chiic cling nhu khéi lugng phan ti cla céc
hgp chat nay.

Thanh phan chinh cta hé héa pham khar
nha la polymer nhém alkyl, EO, PO va vong
thom, vi vay hé dung moi dugc lua chon phai
¢6 thanh phan chinh la cdc dung méi thom
nhu xylene, toluene. Bén canh d6, mét s6 loai
alcol mach ngan (nhu methanol, ethylene gly-
col) ciing dugc bd sung ham lugng nhé vao
hé dung méi nham tang kha nang khuéch tan
cla polymer tir d6 ddy nhanh qua trinh keo
tu, tach pha clia cac giot nuéc. Tién hanh phoi
trén dung méi thom va rugu don chuc theo
cac ty lé khac nhau va khéo sat d6 dong nhat
dé timra ty & sit dung t8i uu. K&t qua xac dinh
dd déng nhat cla cac loai dung méi thom va
rugu bac nhat khi pha cac phan ti hoat tinh &
cac ty lé khac nhau (Bang 12).

Bang 12 cho thay cac ty 1é dung méi dugc
danh dau“+"la cac dung méi cé kha nang hoa
tan tot cac thanh phan hoat tinh trong chat
kh{r nha tuong, cac ty 1é dung méi dugc danh
dau “-" la cac dung méi hoa tan han ché céc
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—e—Tdc dd khuéch tan (cm2/s) Nhiét dd chdp chdy (°C)
Hinh 7. Khéo sdt ddnh gid tdc 46 khuéch tdn va nhiét @6 chdp chdy ciia 5 t6 hop dung méi

Bang 15. Ty Ié thanh phdn dung méi t6 hap

Xylene Toluene Methanol Isopropanol Ethylene
glycol
Tylé, 744 12,7 10,2 2,6 0,1

% khéi lugng

thanh phan hoat tinh. K& qua xac dinh dé déng nhat cac phan ta
hoat tinh cho thay, chi khi phéi trén cac dung moéi hitu co (xylene,
toluene) va rugu don chiic (methanol, isopropanol, ethylene glycol)
theo ty 1& 5/1 tr& |én thi cac thanh phan hoat tinh trong chat khi nha
hoa tan t6t, do thanh phan cda t6 hop chd yéu la céc loai polymer
chta céc nhém alkyl, EO, PO va vong thom, vi vay thanh phan chinh
la dung maoi hitu co. Dung méi rugu don chic déng vai tro trg tan lam
tang téc do khuéch tan. D& danh gia tac dung clia dung méi, nhom
tac gia xac dinh t6c dé khuéch tan ctia thanh phan chat khi nhi khi
hoa tan dung méi (Badng 13).

K&t qua xac dinh t6c d6 khuéch tan cha cac thanh phan hoat
tinh khi pha dung méi cho thdy & ty 1é dung méi thom/rugu bac
nhat trong khodng 5/1 t6c d6 khuéch tan cac thanh phan hoat tinh
I6n nhat. Trong d6, ty 1é dung méi xylene/methanol cho téc d6
khuéch tan 16n nhat tuong ting 25,6 x 10* cm?/s. H6n hgp dung moi
xylene/isopropanol va toluene/isopropanol cho cac két qua téc do
khuéch tan t6t. Do xylene/methanol, toluene/methanol la dung moi
dé bay hai nén hén hgp cé nhiét dé chép chéy thap, khong an toan
trong viéc tang trit bao quan. Do d6, nhém tac gia phéi trén cac loai
dung méi nham dam béo téc dd khuéch tan va dam bao nhiét do
chép chay.

Chuén bi t6 hop dung méi 1 gém xylene/methanol ty 1& 5/1 va
dung méi 2 gobm toluene/isopropanol ty & 5/1, ethylene glycol theo
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Héa chat alkylphenol
ethoxylate

B& khudy 1

A 4

gian 10 phut, toc do 400 rpm

Hda chat copolymer EO/PO

A

Khudy tai nhiét do phong, thai—

B& khuay 3
,| Khudy tai nhigt d9 phong, . San pham
thai gian 10 phut, toc do chét khir nhii
Hén hop dung méi 400 rpm
Bé& khuay 2
»|Khudy tai nhiét do phong, thoi
gian 10 phdt, toc d6 400 rpm
Hon hop chat xiic tién
Hinh 8. So d6 khdi quy trinh ché tao chdt khir nhii
Néng do cT cT3 DMO086318
50 ppm a
100 ppm .
7l .

Hinh 9. Két qud tdch nudc cia cdc hé hoa phdm khir nhii

céac ty 1& khac nhau dé khao sat nhiét dé chdp chay cla
hén hgp (Hinh 7).

Tién hanh mé hinh hoa trén cg s& xay dung ma tran
quy hoach héa thuc nghiém nham xac dinh ty l& t6i uu
gilta cac thanh phan. K&t qua khao sat anh hudng cuia cac
thanh phan trong chat khr nhi dén hiéu qua pha nha
theo quy trinh thir nghiém cho thdy vung t6i uu dé thiét
lap cac ty I& thanh phan trong chat khi nhii nhu Bang 15.

2.5. T6 hop chdt khdr nhi

So d6 khéi quy trinh ché tao chat khir nhi thé hién
trén Hinh 8.

Sau dé, nhém tac gia tién hanh t6i uu hoa ty 1é néng
dd cac thanh phan sao cho phu hop v6i mét s6 loai dau
dang khai thac tai Viét Nam. Hang loat t6 hgp cac thanh

phan cé ty I& ham lugng khac nhau dugc tao ra dé khao
sat, lua chon ty lé t6i uu cho tling loai dau.

DG6i véi ddu Bach H6 (CT1):

+ Ham lugng chat keo tu: Z1=123,41%

+ Ham lugng chat xuc tién: Z2 = 0,23%

+ Ham lugng dung méi dan: Z3 = 76,36%
DGi vé6i ddu Thé Trdng (CT2):

+ Ham lugng chat keo tu: Z1 = 24,56%

+ Ham lugng chat xuc tién: Z2 = 0,21%

+ Ham lugng dung méi dan: Z3 = 75,23%
Da6i véi dau Rong (CT3):

+ Ham lugng chat keo tu: Z1 =28,67%
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Bdng 16. Cdc chi tiéu phan tich ddnh gid hiéu qud cda cdc cht khirnhi VPI-D1, VPI-D2, VPI-D3

1T Tinh chat

1 Hiéu qua tach nhi

2 Bén nhiét

3 Nhiét dé thap nhat cé thé tach nhi (°C)
4 Ham lugng nudc con lai

5 Nudéc tach
6 Mat tach dau nudc

7 Dau tach nudc

VPI-D1
Tach nudc tot
Bén dén 130 °C

40°C
<0,5%

Cam quan: nudc trong,
mat tach nuéc roé

VPI-D2
Tach nudc tot
Bén dén 130 °C

40 °C
<0,5%

VPI-D3
Tach nudc tot
Bén dén 130 °C

40 °C
<0,5%

Cam quan: nudc trong,
mat tach nudc roé

Cam quan: nudc trong,
mat tach nudc ro

Bdng 17. Cdc chitiéu phdn tich tinh chdt hda Iy héa phdm khirnhd VPI-D1, VPI-D2, VPI-D3

T Tinh chat Tiéu chuan VPI-D1 VPI-D2 VPI-D3

1 Mau sac, trang thai Cadm quan Ldng, mau nduvang = Léng, mau nduvang Long, mau ndu vang
2 Ty trong tai 15 °C ASTM D4052 0,990 0,989 0,990

3 Nhiét d6 déng dic (°C) ASTM D97 <-60 <-60 <-60

4 pH ASTME 70 7 6-7 6-7

5 Tinh tan Tan trong dau Tan trong dau Tan trong dau

6 Knanang anmon Phuong phapmat L0 e he thang khaithic e thang Kha hic

khéi lugng

+ Ham lugng chéat xuc tién: Z2 = 0,29%
+ Ham lugng dung méi dan: Z3 = 71,04%

Ké&t qua danh gia hiéu qua kh nhi trén déi tuong
nh tuong tu nhién CTK-2 cho thay, khi tang néng do6 chat
khtr nha tir 50 dén 100 ppm hiéu qua khd nhi cudi cing
déu tang. Téc d6 tach cua CT1 tuong duong chat khir nhi
tuong thuong mai; CT2, CT3 cham han nhung hiéu qua
tach pha cuéi cung & 100 ppm la tuong duong. Vi vay, tuy
thudc vao ting loai dau, ham lugng cac nhém chat trong
hé héa phdm kh{r nhi thay d6i. Tuy nhién, su thay d6i nay
khéng l6n d6i véi cac dau dang khai thac tai Viét Nam.

Ngoai ra, hiéu qua kh(r nhii cGa cac hé hdéa pham con
dugc so sanh vdi hda phadm thuong mai (DMO086318).
Ké&t qua cho thay kha nang tach nhi cta céc hé ché tao
dugc tuong duong vai ctia héa phdm thuong mai, nhung
nudc tach ra co chat lugng cao hon (Hinh 9).

3. Panh gia tinh chat cia hé héa pham khit nhii phu
hop véi dau khai thac trén thém luc dia Viét Nam

Sau khi t6i uu hoa cac diéu kién ché tao nhu nhiét do,
t6c dé va thai gian khudy, cac hé héa phdm VPI-D1, VPI-
D2, VPI-D3 thu dugc tai phong thi nghiém dugc danh gia
téng thé vé tinh chat héa ly dé danh gia kha nang dap
Ung yéu cau ky thuat clia cac nha thau dau khi dang hoat
déng trén lanh thé Viét Nam. Két qua duoc thé hién trén
cacBang 16va 17.
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theo tiéu chuén

theo tiéu chuén theo tiéu chuan

4. Két luan

Nhom tac gia da ché tao dugc 3 hé héa pham khit nhii
phu hgp véi mot sé loai dau tai Viét Nam vai thanh phan
cac chat hoat ddng bé mat keo tu nam trong khoang 23
- 30%, ham lugng chat xuc tién ti 0,2 - 0,3%, ham lugng
dung méi tir 71 - 76%. Ham lugng cac chat c6 thé diéu
chinh @& phu hgp véi tiing loai dau.

Cac hé héa phdm dugc danh gia téng thé vé tinh chat
hoa ly nham xem xét kha nang dap (ng cac yéu cau ky
thuét cla cédc nha thau dau khi dat ra.

L&i cdm on

Nhém tac gia tran trong cdm on B6 Cong Thuong (theo
Hogp dong s6 002.19.CNKK.QG/HDK ngay 15/1/2019), Vién
Dau khi Viét Nam (theo Quyét dinh sé 4292/QD-VDKVN
ngay 3/9/2019) da hé trg ngudn luc va tai trg kinh phi thuc
hién nghién cdu nay.
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LAB-SCALE MANUFATURING OF DEMULSIFIER SYSTEMS SUITABLE
FOR VIETNAMEGSE OIL AND EVALUATION OF THEIR PHYSICOCHEMICAL

PROPERTIES

Hoang Linh Lan, Le Thi Thu Huong, Ha Thu Huong, Tran Thanh Phuong, Hoang Long, Ngo Hong Anh

Vietnam Petroleum Institute
Email: huonglt@vpi.pvn.vn

Summary

The paper presents the results of the research on formulation of demulsifiers at laboratory scale and overall assessment of the physical
and chemical properties of the demulsifiers to consider their ability to meet the technical requirements of oil companies. The results showed
that the formulated demulsifier has good demulsifying efficiency (equivalent to commercial chemical products and the quality of separated
water is higher), thermal stability and is suitable for crude oils currently produced in Vietnam. The results from physical and chemical properties
testing and analysis such as density, pour point, pH, and solubility also meet the requirements of il and gas companies in Vietnam.

Key words: Demulsifier, water-in-oil emulsion, surfactant, additives, flocculation, solvent.
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