PETROVIETNAM

NGHIEN CUU CHE TAO HE’CH,&T jA’Y CAN DAU THO VA UNG DUNG
DE LAM SACH BDUONG ONG DAN DAU THO, DAM BAO AN TOAN
MOI TRUONG BIEN

Ta Quang Minh', Hoang Mai Chi', Phan Trong Hiéu'
Mai Trong Tuan?, Trugng Anh Tii?, Lé Quang Duyén’
Nguyén Cong Thing?
"Vién Ddu khi Viét Nam
*Lién doanh Ddu khi Viét - Nga "Vietsovpetro"
’Dai hoc Mé - Dia chdt Ha Noi
) Email: minhtq.ctat@vpi.pvn.vn
Tom tat
Két qua phdn tich tinh chdt cdn ddu thé trong dudng éng vin chuyén ddu thé cia Lién doanh Viét - Nga "Vietsovpetro” cho thdy cdn
chii yéu la dang Idng dong paraffin (> 44% khéi lwgng) véi mach carbon chi yéu la é ddi n-C,,dén n-C_,. Trén co sé dd, nhém tdc gid da
khdo sdt, ddnh gid va dua ra duoc céng thirc ché tao hé chat tdy cdn ddu thé t6i uu gém cdc thanh phdn: dung méi thuc vit duoc lua chon c6
khd ndng phdn hdy sinh hoc; dung méi hiiu co két hop khéng déc hai; hén hop chdt hoat dong bé mdt khéng ion (c6 nhém ethylene oxide
vdin = 20 vdi ty Ié géc R bédo hoa va khéng bdo hoa la 80/20). Nghién ciiu dong théi ddnh gid khd ndng tdy cdin ciia cong thiic nay trén mé
hinh gid Idp qud trinh tao cin ddu thé trong dudng ng.

Tir khéa: Hé tdy cdin, lam sach, cdn ddu thé, duong éng dan, an toan méi truding bién.
1. Giéi thiéu

Cac gian c6 dinh cla Vietsovpetro dugc xay dung
trudc nam 2000 va két néi bang dudng 6ng ngam, khéng
boc cach nhiét. Trong khi d6, dau khai thac & mé Bach HE
¢6 ham lugng paraffin, d6 nhét va nhiét do6 dong dac cao
[1]. Do d6, sau khi dugc van chuyén 2 - 3km bdng dudng
6ng khéng boc cach nhiét, nhiét dé ctia dau sé giam bang
nhiét dé cta nuéc bién, gay ra hién tugng lang dong
paraffin va nguy co tac nghén dudng 6ng, dan dén phai
diing khai thac. Két qua tinh toan nhiét thay luc va khao
sat dudng 6ng khi sra chita cho thay, bén trong dudng
6ng sau 15 -20 nam van hanh da hinh thanh I6p ldng dong
keo - nhua - paraffin ciing vaéi chiéu day khoang 20mm.

Can bam & bén trong dudng 6ng thu gom, x{ ly
va van chuyén dau thé chi yéu la cac hop chét hiu co
(paraffin, asphaltene, dau thé 16ng) va hop chat vé co
(FeS, CaCo,..

Viéc lam sach can dau thé trong dudng 6ng dugc cac
céng ty dau khi thuc hién dinh ky bang cac phuong phap
cht yéu la ngdm, bom rlra bang dung méi, héa chat va
bang cong nghé phdng thoi [2]. Tuy nhién, cadc dung moi
va chat lam sach can dau thé dang dugc sir dung trén thé
gidi la cac dung mai thom nhu: xylene, toluene hodac moét
s6 hoa chat trichloroethylene, 1,1,1 -trichloroethane (TCA)
6 hiéu qua tay can dau tho rat cao, song bi han ché thai Hinh 1. Ldng dong paraffin trong dutng dng dén ddu tho
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dé [3]. Trong khi d6, hé théng dudng 6ng dan dau khi
tai Viét Nam da c dé xay ra hu hong khi lam sach. Vi
vay, can nghién ctiu cac phuong phap tdy rdia can dau
thé cho phu hop vai diéu kién cac dudng 6ng dat &
dudi bién két noi gitia cac gian khai thac, gian céng
nghé va phao néi rét dau ngoai khai Viét Nam.

Trong linh vuc nghién ctu vé tdy ria can dau
tho va xt ly paraffin lang dong & Viét Nam da co
mot s6 cong trinh cong bé nhu: “Nghién clu ché tao
chat tdy rtia dé xu ly cdn dau trong cac thiét bi ton
chtra va phuang tién van chuyén” ciia PGS.TS. Dinh
Thi Ngo va céng su [4], “Nghién ciu Uing dung cong
nghé ngan ngtia, Uc ché lang dong paraffin trong cac
giéng gaslift san lugng thap bang phuong phéap hap
phu phu gia ha diém déng dac PPD Ién bé mat da via”
cla tac gia D6 Quang Thinh va cong su [5]. Tuy nhién,
chua c6 coéng trinh nao nghién ctu ché tao hé chat
tdy can dau thé cho cac dudng 6ng dan dudgi bién
trudc khi huy giéng khai thac dam bao an toan moi
trudng bién. Vi vy, nghién ctu ché tao chat tdy can
dau thé cho dudng 6ng dan dau khi than thién vai
moi trudng bién, c6 kha nang phan hay sinh hoc la
hudng nghién ciru mai, mang lai lgi ich kinh té - xa
hoi va méi truong.

2. Thuc nghiém
2.1. Phuong phdp

- Tién hanh ldy mau can dau tho trong doan
dudng 6ng bi tic theo tiéu chudn TCVN 6777:2007
[6]. Cac mau dugc lay trong qua trinh stia chira va
bao duéng phao rot dau FSO-3, tai gian cong nghé
trung tam 3 cua Vietsovpetro. Tron 5 mau cin dau
tho thanh 1 mau téng hgp dé xac dinh thanh phan,
tinh chat cia can va s dung trong qua trinh thuc
nghiém.

- Xac dinh téng ham lugng paraffin két tinh
bang phuong phap chiét sir dung hén hop dung méi
benzene va acetone theo Tiéu chuén Viét Nam TCVN
3751-83. K&t qua phan tich mau dugc do tai Trung
tam Phu gia Dau mé - Vién Héa hoc Codng nghiép Viét
Nam [7].

- Xac dinh phan b6 n-paraffin bang sac ky khi
nhiét dé cao vai chuong trinh bom mau dau cot va s
dung dau do ion héa ngon Itia theo tiéu chuan ASTM
D5442-2003. Két qua phan tich dugc do tai Trung tam
Phan tich Thi nghiém - Vién Nghién ctu Khoa hoc va
Thiét k& Dau khi bién, Vietsovpetro [8].
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- Xac dinh ham lugng nhua, asphaltene bang cach su
dung dung mdi n-heptane theo tiéu chuan IP-143:2001. Mau
dugc phan tich tai Trung tam Phu gia Dau mo - Vién Hoa hoc
Cong nghiép Viét Nam [9].

- Ham lugng tap chat khéng tan trong mau can dau tho
dugc xac dinh bang phuong phép chiét st dung dung moi
toluene theo tiéu chudn TCVN 9790:2013. Mau dugc phan tich
tai Trung tam Phu gia Dau mo - Vién Hoa hoc Cong nghiép Viét
Nam [10].

- Ham lugng kim loai Fe trong mau can dau thé dugc
xac dinh bdng phuong phép phé hap thu nguyén t theo tiéu
chudn ASTM D5863:2005. Mau dugc phan tich tai Trung tam
Phu gia Dau mé - Vién Hoa hoc Céng nghiép Viét Nam [11].

2.2. Xdc dinh thanh phdn cén dau thé

K&t qua phan tich mau can dau tho cho thdy ham lugng
paraffin chi€ém 44%, ham lugng asphaltene chiém 1,18%, cdn

.

Hinh 2. Mdu cin ddu thé trong duting dng ddn ddu thd mé Bach Ho

Bding 1. Thanh phdn héa hoc cia cdn ddu tho

2 gin . Ham luong
T Chi tiéu Phuong phap (% khéi Iuong)
1 Paraffin TVCN 3751:83 44,00
2 Asphaltene 1P 143:2001 1,18
3 Tap chat vé co TCVN 9790:2013 8,20
4 Kim loai (Fe) ASTM D5863:2005 1,21

uV(x100,000)
3,5
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100 min

Hinh 3. Sdc ky d xdc dinh n-paraffin cia mdu cdn ddu tho
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Bding 2. Phdn bé n-paraffin cin ddu thé ldng dong trong dutng éng dén déu thd tai mé Bach Ho

n-paraffins Mau cin dau duéng (“)',ng
bién tich Pic % khéi lugng
n-Cg 0 0
n-Co 0 0
n-Cyo 15.557,2 0,088
n-Cy 101.955,2 0,575
n-Cy, 183.516,5 1,035
n-Cis 240.347,6 1,355
n-Ciy 255.743,6 1,442
n-Cs 262.256,1 1,479
n-Cig 219.811,4 1,240
n-Cy; 294.904,1 1,663
n-Cig 230.322,1 1,299
n-Cuo 174.865,2 0,986
n-Cyo 173.599,9 0,979
n-Cy 174.419,5 0,984
n-Cy, 180.729,7 1,019
n-Cy 219.916,6 1,240
n-Cyy 235.486,9 1,328
n-Cys 323.988,2 1,827
n-Cye 445.860,4 2,514
n-Cy 664.911,1 3,749
n-Cyg 819.446,4 4,621
n-Cyy 1.093.758,0 6,168
n-Cso 1.194.492,6 6,736
n-Cy 1.317.240,7 7,428
n-Cs, 1.287.150,3 7,258
n-Css 1.098.472,3 6,194
n-Cay 904.545,3 5,101
n-Css 717.256,4 4,045
Téng cong
8
Mau can dudng 6ng
7

Mau dau thé dudng 6ng

% khai lugng
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Hinh 4. Phdn bé n-paraffin trong méu cdn ddu thé, phdn tich bang sdc ky khi nhiét dé cao

vO ¢O 8,2% va ham lugng cac kim loai (chu yéu la Fe)
chiém 1,21%. Diéu d6 chiing té can lang dong trén dudng
6ng van chuyén dau thé cha yéu la ldng dong paraffin. DE
xac dinh tinh chat paraffin, dac biét la cac n-paraffin trong
thanh phan lang dong, nhém tac gia phan tich su phan bé
cUa n-paraffin bang phuong phéap sac ky khi nhiét d6 cao
(Hinh 3 va Bang 2).

n-paraffins Mau cin dau duéng 6’ng
bién tich Pic % khéi lugng
n-Cs 528.916,9 2,983
n-Cs; 450.668,8 2,541
n-Css 360.734,3 2,034
n-Cso 331.867,5 1,871
n-Cyo 285.271,4 1,609
n-Cy 281.398,4 1,587
n-Cy, 245.196,5 1,383
n-Ca3 260.118,3 1,467
Nn-Cys 233.679,8 1,318
n-Cys 224.367,6 1,265
n-Cye 196.436,4 1,108
n-Cyy 210.143,1 1,185
n-Cag 178.336,0 1,006
n-Cyo 157.890,1 0,890
n-Cso 153.109,6 0,863
n-Cs, 147.331,2 0,831
n-Cs, 136.272,3 0,768
n-Css 121.412,2 0,685
n-Csy 100.690,8 0,568
n-Css 85.930,2 0,485
n-Cse 64.073,5 0,361
n-Cs; 54.464,7 0,307
n-Cs 37.439,1 0,211
n-Css 23.896,2 0,135
n-Ceo 16.574,1 0,093
n-Cg; 7.848,5 0,044
n-Ce; 9.045,2 0,051
17.733.666 100,000

Nhu vay, su phan bé n-paraffin trong méu cén dau tho
nam & dai tu n-C,, dén n-C,,, khac véi n-paraffin clia dau
tho tap trung & dai rong hon tir n-C, dén n-C_, (Hinh 4).

2.3. Thanh phan hé chdt tdy cdn dau thé

Thanh phan chd yéu ctia mau can dau thé la paraffin
(chiém trén 44%), asphaltene chiém dén 1,18% va cac
thanh phan vé co chd yéu la Fe chiém trén 1%. Do vay,
hé chat tdy can dau thé can cé cac thanh phan hoa tan,
[am mém va pha vé tinh thé paraffin va asphaltene ndm
trong cau trac kiéu & mang khéng gian cta cin dau
tho. Dong thai, trong hé chat tdy can dau tho phai co
cac dung méi sinh hoc phu hgp; cac chat hoat dong bé
mat cé vai trdo tham udt bé mat vat liéu va phan tan can
dau thoé thanh cac hat nhé, tach cdn rdn vé co ra khoi
cdn hitu co cla paraffin, asphaltene... Hé chat tdy can
dau thé con phai cé cac chic nang hoa tan can voé cg,
chéng tai bam dinh, chéng an mon, trung hoa dién tich
cac chat nhi tuong nudc trong dau cda cac thanh phan
nhva...
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Bai bao trinh bay két qua nghién ctiu ché tao hé chat
tdy can dau thé sir dung trong hoat déng lam sach dudng
6ng dan dau thé bang phuong phap phéng thoi va tap
trung vao cac thanh phan paraffin, asphaltene c6 trong
cdu truc tinh thé 6 mang clia mau cin dau thé. D€ ché tao
hé chat tdy can dau thé cé hoat tinh cao nhat, nhém tac
gid da nghién ctu anh hudng clia cac thanh phan khac
nhau: chat hoat dong bé mat - SS1, dung méi sinh hoc -
S1, dung méi két hgp - S3 va hé chat tdy can dau thé dugc
ché tao dat tén VPI-WR. Trong qua trinh nghién ctru, nhom
tac gia da tién hanh danh gia cac thanh phan dung méi,
dung moi két hop va chat hoat dong bé mat khac nhau.
Két qua lua chon la cac thanh phan chinh cla hé chat tay
can dau thé VPI-WR, cu thé nhu sau:

- Dung mai sinh hoc - S1

Dung moi thuc vat dugc lva chon la D-Limonene
C,,H,, €6 0,1% chét chéng oxy hoéa - BHT. Dung méi sinh
hoc - S1 ¢6 khéd nang hoa tan lam mém va pha vé cac tinh
thé trong cdn dau thé. Dung méi dugc lua chon la hén
hgp cac dung méi it ddc hai, san co, két hop véi cac dung
méi sinh hoc d€ nang cao hoat tinh dung méi, hoa tan.
Dung méi sinh hoc thudng khéng én dinh nén can bé
sung thém céc tac nhan chéng oxy héa.

- Chat hoat dong bé mat - SS1

Chat hoat dong bé mat - SS1 ¢o tac dung giam stic
cang bé mat, tham ust bé mat kim loai thanh 6ng, tao nhi
trong moi trudng nudc. Viéc lua chon chat hoat déng bé
mat khong hodc it doc hai, than thién moi truong, an toan
vdi stic khde con ngudi, khdng chay né va khong gay tich
tu 6 nhiém mai trudng bién.

Khao sat anh huéng clia chat hoat dong bé mat dén
kha ndng tdy can dau thé, can cé dinh ham lugng dung
moi két hop - S3, thay d&i ham lugng dung méi sinh hoc -
S1va chat hoat déng bé mat - SS1. Két qua nghién ctu véi
cac chat hoat dong bé mat khac nhau dugc dua ra trong
Bang 5.

Két qua Bang 3 cho thdy kha nang hoa tan mau can
dau thé cao nhét dat 31,18% khi ham lugng dung moi
sinh hoc - S1 dat 76% khéi lugng, ham lugng dung moi
két hgp - S3 dat 20% va ham lugng chat hoat déng bé
mat - SS1 dat 4% khai lugng. Hinh 5 biéu hién méi quan
hé gitta ham lugng chat hoat dong bé mat - SS1 va luong
can dau tho hoa tan.

Hinh 5 cho thdy, lugng can dau thé hoa tan dat I6n
nhat 1a 31,18% khi ham lugng chat hoat déng bé mat - SS1
13 4%. Diéu d6 khang dinh rdng chat hoat déng bé mit -
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Bdng 3. Anh hutng cia ham higng chdt hoat dong bé mét - SS1 dén khd ndng tdy cin

Luong can dau tho
T S1(%)  S3(%) SS1(%) o, t'ang(o/; khéi Iugng)
1 78 20 2 27,22
2 77 20 3 29,78
3 76 20 4 31,18
4 75 20 5 28,22
5 74 20 6 25,95
6 73 20 7 21,65
35
£ 30
T 225
%’ § 2
0
2 3 4 5 6 7

Ham lugng SS1 (% khéi lugng)
Hinh 5. Mdi quan hé giiia chdt hoat ddng bé mdt - SS1 va khd nding tdy cin ddu tho

Bding 4. Ainh hugng ciia ham higng dung mdi két hop - 53 dén kha ndng tdy cin déu tho

Luong cén dau thé
T ST S30%) SST(6) oG khi luong)
1 91 5 4 15,40
2 86 10 4 22,08
3 s 15 4 26,78
s 76 20 4 3132
5 71 25 4 22,47
6 66 30 4 16,26
35

30

25

20 I I I I
| I I
0
5 10 15 20 25 30

Ham lugng S3 (% khéi lugng)

—_
[N,

wv

Lugng cdn hoa tan (% khai lugng)

Hinh 6. Anh huéng cia dung méi két hop - S3 va khd ndng tdy cin ddu tho

Bdng 5. Tinh chdt hda Iy cia hé chdt tdy cdn déu thé VPI-WR

™ Chi tigu Phuong phap 4 qua
xac dinh
2 Chatlon

1 Cam quan vang nhe_?t
2 Do bay hoi, % TVCN 7892-2008 4,95

3 Tytrong TVCN 3731-82 0,861

4 Nhiét do chdp chay céckin,°C  TCVN 6608 53

5 Do nhét &40°C, CSt TCVN 3171 1,25

6 Do an mon tam déng TCVN 2694-2007 1a
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SS1 ¢ vai tro rat I6n d6i vai hé chat tdy can dau thé. Khi
ham lugng chat hoat dong bé mat - SS1 thép, luong can
dau thé hoa tan thap, khi tang ham lugng chat hoat dong
bé mat - SS1 dén 5% thi luong can dau thé hoa tan gidam
di. Diéu nay cho thay khi ham lugng chat hoat dong bé
mat - SS1 dat néng do micelle ti han sé cho hoat tinh tdy
can cao nhat, néu tiép tuc tang ham lugng chat hoat dong
bé mat - SS1 kha nang tay va hoat tinh tay cin giam di.

- Dung moi két hgp - S3

Dung moi két hop - S3 6 tac dung ho trg phan tan
va tao nhii clia hé chat tay can dau thé VPI-WR trong moi
trudng nudc, tang cudng kha nang tdy can dau thé. Pac
biét, su c6 mat ctia dung moéi két hop gitp cho hé tdy can
VPI-WR d6ng nhat khéng bi phan 16p va van duc.

Dé& khao sat dnh hudng cdia ham lugng dung moéi két
hgp - S3, gilr nguyén ham lugng chat hoat dong bé mat -
SS1 & 4%, thay d6i ham lugng dung méi két hop - S3 va
dung méi sinh hoc - S1. K&t qua thé hién trong Bang 4 va
Hinh 6.

K&t qua Bang 4 cho thay khi ham lugng dung moi két
hap - S3 la 20% khaéi lugng, kha nang hoa tan can dau tho
tét nhat dat 31,32%.

Hinh 6 cho thay kha nang hoa tan, tdy can dau tho
tang khi tang ham lugng dung méi két hgp - S3. Dung
moi két hgp - S3 vira hoa tan trong dung méi phan cuc va
khéng phan cuc tao ra hé dung méi déng nhat, nang cao
kha nang phan tan dau, hoa tan cac chat nhua, asphaltene.
Trong thanh phan ctia dung méi két hgp - S3 c6 chlianhém
-OH va N nén tang kha nang hoa tan clia hé chat tdy can
dau thé va cé vai trdo nhu chat xdc tién bé mat. Dung moi
két hgp - S3 con ddéng vai tro la chat xdy dung, cai thién
hoat tinh tay rira, khong cé hai vai méi trudng, bi phan hay
bdi oxy khong khi. Viéc tang ham lugng dung méi két hgp
- S3 qué cao lam gidm dang ké ham lugng dung méi sinh
hoc - S1, do d6 gidm hoat tinh tay can va lam mém can. Vi
vay, nhém tac gia lua chon thanh phan chinh cla hé chat
tdy can dau thé VPI-WR nhu sau: Dung méi sinh hoc - S1
76% khoi luong; dung méi két hgp - S3 20% khoi luong;
chat hoat déng bé mat - SS1 4% khéi lugng.

2.4. Bdnh gid cdc yéu té anh huéng dén kha ndng tdy
cdn ddu thé cia hé chadt tdy cdn ddu thé VPI-WR

2.4.1. Xdc dinh tinh chdt héa ly cta hé chdt tdy cdn ddu thé
VPI-WR

Két qua danh gia céac chi tiéu héa ly clia hé chat tdy
can dau thd VPI-WR trong phong thi nghiém thé hién
trong Bang 5.

2.4.2. Khdo sdt cdc yéu t6 dnh hudng dén kha ndng tdy cdn
ddu thé cua hé chat tdy cdn dau thé VPI-WR

- Anh hugng cla ty & VPI-WR/cén dau tho

Hé chat tdy can dau thé VPI-WR sau khi ché tao dugc
tién hanh khao sat kha nang hoa tan can dau thé theo cac
ty 1& VPI-WR/can dau tho dé tim ra ty [& phu hop nhat. Két
qua thi nghiém dugc trinh bay trong Bang 6.

Bdng 6. Anh hudng ciia ty 16 VPI-WR/cin ddu thd dén khd néing tdy cin ddu tho

Lugng can dau thé hoa tan

TT Tylé VPI-WR/can dau tho (% khéi Iuong)

1 5 31,20
2 7 32,75
3 10 34,13
4 13 34,47
5 15 34,73

w W
N

w
w

w
iy

w
o

Lugng cdn hoa tan (% khéi lugng)
w
N

N
O

7 10 13 15

Ty 1& VPI-WR/can
Hinh 7. Anh huéng cia ty I VPI-WR/cdn déu tho dén kha ndng tdy cdn ddu th
Bdng 7. Anh hudng ctia th gian dén khd néing tdy cdn ddu th
clia hé chdt tdy cin ddu thé VPI-WR

Thoi gian khuay Lugng can dau thé hoa tan

m (gi®) (% khéi lugng)
1 1 16,26
2 2 25,43
3 3 34,21
4 4 35,23
5 5 35,59
6 6 35,87
7
6

w

Thdi gian (gi®)
w oA

- N

o-lIIII

16,26 25,43 34,21 35,23 35,59 35,87
Lugng cén hoa tan (% khoi lugng)

Hinh 8. Ainh huéng ciia thei gian dén khd néing tdy cén ddu tho
clia hé chdt tdy cin ddu tho VPI-WR
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Két qua khao sat cho thdy khi ty 1& VPI-WR/can dau
thé tang tu 5 1én 13, kha nang tay can dau tho (tuc lugng
can hoa tan) clia hé chat tdy can dau thé VPI-WR tang tu
31,20% lén 34,47% khéi lugng (Bang 6). Néu tiép tuc tang
ty lé VPI-WR/can dau thé lén 15 kha ndng tdy cin dau tho
tang khéng dang ké (34,73% khéi lugng). Do d6, nhém tac

Bding 8. Anh hutng ctia nhiét d dén kha nding tdy cin
clia hé chdt tdy cin ddu thé VPI-WR

T Nhiét dé Lugng can dau thé hoa tan
(°C) (% khdi luong)
1 25 31,25
2 30 31,85
3 35 32,29
4 40 35,47
5 45 35,92
6 50 36,27
@37
536
© 35
<
< 34
< 33
=32
©
23
5 30
v
229
5 28
fr 25 30 35 40 45 50

Nhiét @6 (°C)

Hinh 9. Anh huéng cia nhiét 6 dén khd ndng tdy cin ddu th
cla hé chdt tdy cin ddu tho VPI-WR

Bding 9. Anh hudng ciia toc @ khudy dén khd ndng tdy cin ddu th
cla hé chdt tdy cin ddu thé VPI-WR

T Téc dd khuay Lugng can dau thé hoa tan
(vong/phut) (% khéi lugng)
1 100 30,15
2 150 31,96
3 200 35,47
4 250 36,75
5 300 37,28
D 40
S35
’§° 30
8 25-
& 20+
8 154
=
5. 104
Y
2 357
S o
- 150 200 250
T6c d6 khudy (vong/phut)

Hinh 10. Anh hung ciia téc d6 khudy dén khd néing tdy cin ddu tho
cla hé chdt tdy cin ddu thé VPI-WR
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gia chon ty lé VPI-WR/can dau thé = 10 cho nghién ctu
tiép theo.

- Anh hudng cla thai gian

Thai gian st dung hé chat tdy can diu thé VPI-WR
cang dai thi qua trinh hoa tan, tdy rtia cang triét dé. Thoi
gian tdy can dau thé phu thuéc vao khéi lugng can dau
thé bam trén bé mat vat liéu can dugc lam sach. P& khao
sat dnh hudng cla thai gian, hé chat tay can dau tho VPI-
WR gilt & nhiét do 6n dinh 26°C, t6¢c d6 khudy 200 vong/
phut, ty 1& VPI-WR/can dau thé = 10, thay déi thoi gian
khudy tir 1 - 6 gio. Két qua dugc trinh bay trong Bang 7
va Hinh 8.

Hinh 8 cho thay khi tang thai gian tur 1 - 4 gid thilugng
can hoa tan tang tU 16,26% lén 35,23% khoi lugng. Tuy
nhién trong khodng thai gian ti 4 - 6 gid thi lugng can hoa
tan tang rat cham. Thai gian s&t dung hé chat tdy cin dau
tho VPI-WR thich hop la 4 gio.

- Anh hudng cla nhiét d6

Khi tdng nhiét d, kha nang hoa tan can dau tho tang
(Bang 8 va Hinh 9). K&t qua khao sat dugc thuc hién & téc
d6 khuay 200 vong/phut, trong thaoi gian 4 gid, khoi lugng
can thi nghiém 5g, nhiét d6 dugc thay déi tir 25 - 50°C.

Trong khodng nhiét d6 tur 25 - 50°C, hiéu qua hoa tan
can dau tho tang dan khi nhiét d6 tang. Khi tang nhiét do
tur 25 - 35°C, khéi lugng cén dau thé hoa tan tang khéng
dang ké, trung binh tang 0,104%/1°C. Tiép tuc tdng nhiét
d0 tlr 40 - 50°C thi khéi lugng cdn dau thé hoa tan tang tu
35,47% |én 36,27%, trung binh tang la 0,08%/1°C. Nhu vay
& khoang nhiét d6 35 - 40°C, khéi lugng cdn dau thé hoa
tan tang nhiéu nhat dat 32,29% lén 35,47%, trung binh
tdng 0,638%/1°C.

- Anh hudng cla t6c d6 khudy

T6c do khudy anh hudng dén hiéu qua tdy can dau
tho do tac dong co hoc lam tiang sé lan tiép xuc cla hé
chat tdy can dau thé VPI-WR lén bé mat can dau thé bang
s6 vong tuan hoan dung dich. Thi nghiém dugc thuc hién
nham khao sat anh hudng clia téc d6 khuay dén kha nang
tdy can cta hé chat tdy can dau thé VPI-WR & nhiét do
40°C, thai gian khudy la 4 gig, téc d6 khudy tur 100 - 300
vong/phut. Két qua dua ra trong Bang 9 va Hinh 10.

Bang 9 cho thay khi tang t6c dé khudy thi kha nang
hoa tan can dau thé tang lén. Tuy nhién, khi tang téc
d6 khudy lén qua cao dung dich sé c6 kha nang tao bot
gay can trd su ti€p xuc pha gilra hé chat tay can dau tho
VPI-WR va can dau thé, dan dén hiéu qua hoa tan can
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sé& giam di. Theo két qua khao sat, khi téc do
khudy tang tir 100 - 250 vong/phut thi kha
nang hoa tan can dau thé tang Ién tu 30,15 -
36,75%. Néu tiép tuc tang 1én 300 vong/phut
thi lugng can dau tho hoa tan tang rat it. Do
vay, nhém téc gia lua chon t6c d6 khudy phu
hop la 250 vong/phut.

- Anh hudng cla ty 1& VPI-WR/nudc

DPé danh gia dnh hudng clia nudc dén hiéu
qua tdy can dau thd, nhém téc gid tién hanh
khao sat lugng VPI-WR pha vao nudc theo cac
ty 1é khac nhau (Bang 10).

Khi tang lugng nudc tir 10 - 60%, kha nang
tdy can dau tho sé gidm tur tur. Khi ty 1é nudc ting
trén 60% thi kha nang tdy can dau thé giam rat
nhanh. Diéu nay cho thdy viéc tang ty 1& nudc
sé lam gidam ham lugng VPI-WR, kha nang tiép
xuc gitta phan t& VPI-WR va can dau thé giam,
nén kha nang tdy can giam. Vi vay, nhom tac gia
lua chon ty 1& VPI-WR/nudc la 40/60, ddm bao
an toan va hiéu qua kinh té.

2.5. Khdo sdt hiéu qua tdy cdn ddu thé cia hé
chdt tdy céin dau thé VPI-WR trong duéng éng
mé phong

2.5.1. Co chétdy cdn ddu thd

Qua trinh tdy rtia can dau tho xay ra theo
2 co ché chinh d6 la co ché hoa tan hoa (xay
ra trudc) va co ché cudn tréi “rolling up” (xay ra
sau). Khi hé chat tdy can dau thé VPI-WR tiép xtic
vGi bé mat can dau tho ngay lap tuic xay ra qua
trinh hoa tan hoa hoc, cac phan ti dau thé 6 bé
mat sé bi hoa tan va di vao trong dung dich. Sau
do, cac phan tr chat hoat dong bé mat hap thu
Ién bé mdt can dau tho, lam giam suc cang bé
mat, khi d6 chi can moét luc tac dong co hoc nho
sé lam cho giot dau bi tach ra khoi bé mat ran
va phan tan vao moi trudng nudc. Sau khi tach
I6p dau & bén ngoai, hé chat tay can dau tho
VPI-WR lai ti€p xuc véi I6p can dau thé bam bén
trong dudng 6ng va qua trinh tdy ruia lai ti€p tuc
xay ra theo ca ché trén.

Qué trinh hoa tan héa hoc can dau thé
gém hoa tan bang cac dung méi sinh hoc [6]
va bang cac micelle clia céc chat hoat déng bé
mat. Dung méi sinh hoc - S1 dugc pha cung
dung méi két hgp - S3 dugc phan tan vao trong

Bding 10. inh hung ciia ty Ié VPI-WR/nuc dén khd ndng tdy cin ddu th

- . Lugng can dau thé hoa tan

T Ty lé VPI-WR/nuéc (% khéi Iuigng)
1 100-0 31,85

2 90-10 31,13

3 80-20 30,45

4 70-30 29,87

5 60-40 29,26

6 50-50 28,95

7 40-60 28,21

8 30-70 24,37

9 20-80 19,56

10 10-90 14,95

Hat nh( Micelle

%g%d’g g
3 3
Y 3
% Tu

Hoa tan hoa bang dung moi hitu co Hoa tan bang cac micelle
dudi dang nhi tuong

Hinh 11. Mé td co ché hoa tan ctia chdt tdy cin ddu thd béng vi nhd tuong (a) va micelle (b)

(a) Thoi diém ddu (b) Sau 240 phut

Hinh 12. Hé chdt tdy can ddu thé VPI-WR hoa tan cin ddu thé ¢ nhiét 6 phong
caty I VPI-WR/nudc la 40/60

Hinh 13. Hinh dnh doan dng trudc va sau khi tdy cin ddu thé bing VPI-WR
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dung dich dugi dang nhi O/W (dau/nudc) dugc tao béi
chat hoat dong bé mat - SS1. Khi cac phan t& dung moéi
bén trong cac hat nhi ti€p xdc véi phan ti cta can dau
thé, déu cung ban chat khéng phan cuc nén dung moi
sinh hoc - S1 c6 thé hoa tan dé dang cac phan tr can dau
thé. Chat hoat déng bé mat - SS1 hoa tan trong nudc tao
ra cac micelle, ddu ua nuéc cla chat hoat dong bé mat
sé hudng vao méi trudng nudc phan cuc, dau ky nuéc
sé quay vao trong cac hat dung méi sinh hoc - S1. Khi
ti€p xuc vai cac micelle, cac phan tir ctia can dau tho sé
bi solvat hoa vao cac micelle va xdy ra qua trinh phan
tan, hoa tan cac phan ti clia can dau tho vao méi trudng
nudc, nhd d6 pha vé cdu tric cda can dau tho 1ang dong
trén thanh dudng 6ng. Hiéu qua tdy can dau thé cta chat
hoat dong bé mat - SS1 16n nhat khi dat néng dé micelle
t6i han. Hé chat tdy cidn dau thé VPI-WR c6 thé tao thé vi
nhi tét trong moi trudng nudc, giup tang dién tich bé
mat rat Ién nha dé tang kha nang tiép xdc véi can dau thod
va tang kha nang hoa tan cac phan t can dau thé.

Sau khi qua trinh tdy can dau tho két thuc, dé yén tinh
dung dich tdy can VPI-WR trong khodng thdi gian 2 - 3 gid.
Quan sét cho thdy can dau tho sau khi tach ra sé néi 1én
trén mat dung dich.

2.5.2. Bdnh gid kha néng tdy cdn ddu thé caa VPI-WR trong
doan dudng 6ng mé phéng

Nhom tac gia tién hanh nghién ctu, danh gia kha
nang tdy can dau thoé cta hé chat tdy can dau thé VPI-WR
trong mét doan dudng 6ng dan dau tho.

Qua trinh thi nghiém dugc tién hanh nhu sau:

- Cat 6ng thanh doan dai khodng 10cm, khéi lugng
m. (9);

- Tao l6p can dau tho 1dng dong, m, (g);

- Ngam vao dung dich hé chat tdy can dau thé VPI-
WR (ty 1& VPI-WR/nuéc la 40/60), 6n dinh & nhiét d6 40°C,
thai gian thi nghiém la 240 phut;

- Dung thi nghiém, dé khé, can khéi lugng.

K&t qua thi nghiém cho thay, d6i véi cong thic téi uu
(s&r dung dung méi sinh hoc - S1 76% khaéi lugng, dung
moi két hap - S3 20% khéi lugng, chat hoat dong bé mat
- SS1 4% khoi lugng) cho lugng can dau thé hoa tan dat

cao nhat la 22,84% tucng Ung vai ty 1& chat tdy can/nudc
(VPI-WR/nudc) la 40/60.

Doan 6ng chiia can dau thé lang dong truéce va sau thi
nghiém dugc mo6 phéng trong Hinh 13.
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3. Kétluan

Sau qua trinh nghién ctu, nhém tac gia da rat ra moét
56 két ludn sau:

- Bang cac phuong phap phan tich héa ly theo tiéu
chudn TCVN va ASTM, xac dinh cin dau tho trong dudng
8ng dan dau mé Bach H6 c6 thanh phan nhu sau: paraffin
chiém trén 44% khéi lugng, asphaltene chiém 1,18% khéi
luong, kim loai (Fe) chiém 1,21% khaéi lugng. Két qua nay
cho thay lang dong cdn dau tho trong dudng 6ng cha yéu
la 1ang dong paraffin.

- Hé chat tdy can dau thé dugc ché tao VPI-WR c6
dang ld6ng déng nhat mau vang sang dugc ché tao tir cac
thanh phan than thién véi moéi trudng véi thanh phan
gém: dung mai sinh hoc - S1 chiém 76% khéi lugng, dung
moi két hop - S3 chiém 20% khoi lugng, chat hoat dong bé
mat - SS1 chiém 4% khai lugng.

- Datién hanh khao sét cac yéu t6 anh hudng dén hiéu
qué tdy can dau thé trong phong thi nghiém va tim dugc
diéu kién tdy can phu hgp: ham lugng 40% VPI-WR pha
trong 60% nudc, ty |& VPI-WR/can 1a 10, thai gian tdy can 4
gig, nhiét d6 40°C va téc dé khuay trén la 250 vong/phut.

- Da xac dinh dugc bo chi tiéu héa ly ctia hé chat tay
can dau tho VPI-WR ché tao: d6 bay hoi 4,95%, ty trong
0,861, nhiét d6 chép chéy céc kin 53°C, @6 nhét dong hoc
1,25CSt.

Két qué nghién ctu cho thdy hé chat tdy cin dau tho
VPI-WR céan dugc tiép tuc nghién ctiu xac dinh cac thanh
phan can bé sung dé lam sach cac thanh phan khac c6
trong can dau thé (nhu nudc, tap chat vé cg, muéi...),
nham nang cao hiéu qua tdy can dudng 8ng dan dau tho.
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Study on preparation of detergent system for hydrocarbon
deposits and application for cleaning pipelines to ensure marine
environmental safety

Summary
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Analytical results of hydrocarbon deposits in Vietsovpetro’s transport pipelines showed that the deposits mainly contained paraf-
fins (> 44% by weight) with carbon chain in the range of n-C,_ to n-C_.. Based on that, the authors tested, evaluated and introduced the
optimal chemical formulation of the detergent system, consisting of the following compositions: biodegradable plant solvents, non-toxic
organic co-solvent; a mixture of nonionic surfactants (ethylene oxide group with n = 20 with saturated and unsaturated R at a ratio of
80/20). The study also examined the detergency of this formula on the simulated model of hydrocarbon deposits in pipelines.

Key words: Detergent system, clean, hydrocarbon deposits, pipelines, marine environmental safety.
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