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PAC TINH LY HOA CUA DAU NHIEU PARAFFIN KHAI THAC
TAI CAC MO THUQC LIEN DOANH VIET - NGA “VIETSOVPETRO”

LE KHANH HUY, PO DUONG PHUONG THAO, NGUYEN HOAI VT,
PHAN BUC TUAN, Lién doanh Viét - Nga “Vietsovpetro”
LE QUANG DUYEN, LE VAN NAM, Trurong Pai hoc Mé - Dja chat

Tom tat: Toan bg cac mé cua Vietsovpetro duroc két néi bgi cac hé thong dwong ong ngam
ngi mé va lién mé dai dén 750km. Trong qué trinh khai thac va vdn chuyén, x ly, thu gom
dau nhiéu paraffin luén dat ra nhiing thach thize va khé khan. Vi va@y nghién cizu toan dién
vé ddgc tinh hoa ly cia ddu 1a hét sizc can thiér dé téi wu va phdt trién cdng nghé thu gom, xi
ly va vdn chuyén dau phu hop véi diéu kién thyc té ¢ cac mé dau khi cua Vietsovpetro.
Trong bai bao nay nhém tac gia sé nghién cuu chi ra nhitng ddac tinh Iy héa dac trung cua
dau nhiéu paraffin khai thac tai cac mé cua Vietsovpetro nhuw ham heong paraffin, nhiét do
két tinh, @6 nhét, su thay doi ddc tinh trong cdc dia tang. Két qud cua nghién cizu nay khdng
nhiing gitip cho cac nha thiét ké téi wu hoa hé thong thu gom xiz Iy cho toan bg mé ma con
gilp cho cac ky su van hanh duong ong cong nghé va thu gom chu dong trong vigc phong

chong, xi# ly cac lang dong paraffin trong qua trinh van hanh san xudt.

1. Mé dau

Khai thac, xu Iy, van chuyén dau thd nhiéu
paraffin ludn kém theo nhiéu kho khin va phic
tap, nhat 1a d6i véi nhirng khu vuc xa dit lién,
muc nudc bién sau, nhiét do nuéc bién thap.
Bén canh do, sau mét thoi gian kha'i thac tu
phun, &p suét via suy giam, dau chuyén sang
khai thac bang cac phuong phap co hoc nhu
gaslift, bom li tdm dién chim. Do d6, theo thoi
gian khai thac mo, tinh chat dau tho ciing s&
thay d6i. Phan tich céc tinh chit co ban dau thd
dong vai tro quan trong trong viéc danh gia
nhitng thach thirc dat ra trong qua trinh khai
thac va van chuyén dau.
2. Pic tinh ly héa caa dau nhiéu paraffin
khai thac tai cac mé ciaa LD Vietsovpetro

Trong qua trinh khai thac va van chuyén
dau, ling dong paraffin xuét hién trén duong
6ng thu gom dau, trong cac binh chua, céc
phin loc hay cac van nam trén dudng thu gom
tham chi ¢ trong can khai thac. Do dic trung
cia dau thé khai thac tai cac mé cua LD
“Vietsovpetro” Ia loai dau nhiéu paraffin, nhiét
d6 dong dac cua dau cao nén xir ly va van
chuyén dau thd tir cac giéng khai thac vé tau
chira rat kho khin va phirc tap.

2.1. Ham lwong paraffin trong ddu khai thac
tai cac mo LD Vietsovpetro

Paraffin 1a loai hydrocachbon rat phé bién
trong céc loai hydrocachon cua dau mo. Tuy
theo céu triic ma paraffin dwoc chia thanh hai
loai d6 1a paraffin mach thang khéng nhéanh
(goi 1a n-paraffin, chiém 80 - 90%) va paraffin
cd nhanh (goi la iso-paraffin) (hinh 1) [1].
Ham luong paraffin dugc xac dinh theo tiéu
chuan RD 39 09 80 bing phwong phap két tinh
& -21°C cac mau dau da duoc tach loai cac chat
nhya, asphanten bang dung méi ete dau mo va
silicagen [2].

Dau thd tai cAc mo khai thac cua LD
“Vietsovpetro” thudc ho dau nhiéu paraffin vai
ham lugng > (20%). Dac tinh paraffin va su
phan bé n-paraffin cua dau thd & cac mo co
nhiéu diém khéc nhau. Bang 1 cho thay ham
lwong paraffin ciia dau thd moé Tho Trang thap
hon nhiéu so v&i dau thd cac mo khac. Dau mo
Bach HO c6 ham lugng paraffin cao nhat
(trung binh 26%KkI) tlep d6 dén dau cac mo
Rong, Nam Rong - Poi Moi va Gau Tring.
DAu tai 3 mé nay thudc loai dau ning (ti trong
> (,86) c6 ham lugng paraffin chénh Iéch nhau
khong nhiéu, trong khoang tir 23-24%KkI.
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Hinh 1. Cdu trdc cua paraffin
2.2. Nhiét dé dong ddic cia dau tho

Bén canh ham lugng paraffin, nhiét do
dong dic cua dau tho cling 1a mot théng sé
quan trong trong viéc van chuyén dau.

Nhiét do dong dac la nhiét do ma ¢ do cac
phan doan dau mo trong diéu kién thir nghiém
qui dinh mat han tinh linh dong [3]. Nhu vay,
nhiét do dong dic 1a dai luong dung dé dic
trung cho tinh linh dong cua cac phan doan
dau mo & nhiét do thap. Sy mat tinh linh dong
nay c6 thé vi ha thap nhiét do, d6 nhét cua
phan doan dau mo giam theo va dic lai duéi
dang cac chat tha hinh, ddng thai con cé thé do
tao ra nhiéu tinh thé paraffin ran, cac tinh thé
nay hinh thanh duégi dang lu6i (khung tinh thé)
va nhitng phan con lai khdng két tinh bj chtra
trong cac khung tinh thé do, nén lam ca hé
théng bi dong dic lai. Hinh dang céc tinh thé
tach ra phu thuoc vao thanh phan hoa hoc cua
hydrocachon, con tdc do phat trién céac tinh thé
phu thuéc vao d6 nhét cua moi truong, vao
ham lugng va do hoa tan cua parafin ¢ nhiét do
do, ciing nhu toc do 1am lanh cua nd. Mot sb
chat nhu nhwa lai d& bi hiap phu trén bé mat
tinh thé parafin nén ngin cach khong cho cac
tinh thé nay phat trién, vi vay dau mo duoc
lam sach cac chat nay, nén nhiét do dong dic
lai 1én cao. Nhu vay, nhiét do dong dac phu
thuc vao thanh phan hoa hoc cua dau mo, ma
chu yéu 1a phu thudc vao ham lugng paraffin
rin & trong do. Dau thé c6 ham lwong paraffin
cang nhiéu thi nhiét d6 dong dic cang cao va
nguoc lai. Dau tho tai cac mo khai thac cia LD
“Vietsovpetro” c6 nhiét do dong dac cao, dao
dong tr 20 - 39 °C (bang 1).

2.3. D¢ nhét

Pé khao sat tinh lwu bién cua dau thé mot
chi tiéu co ban khéc ciing can phai phan tich Ia
dd nhét. Bay 1a mot dai luwong vat ly dac trung
cho tré luc do ma sat noi tai sinh ra gitra cac
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phan ti khi ching c6 sy chuyén dong truot 18n
nhau. Vi vay, d6 nhét c¢6 lién quan dén kha
nang thuc hién cac qué trinh bom, van chuyén
chat long trong cac hé duong ong, kha ning
thuc hién cac qua trinh phun. B nhét thuong
dugc xéac dinh trong cac nhét ké mao quan, &
day chat long chay qua cac 6ng mao quan co
duong kinh khac nhau, ghi nhan thoi gian chay
cia ching qua mao quan, c6 thé tinh dugc do
nhét caa chang [4]. PO nhét & céc giéng thudc
mo Gau Trang va NR - BM cao hon so véi cac
dbi tuong con lai (bang 2, 3, 4).

2.4. Sw da dang trong dic tinh Iy hoa cria dau
tho

Su kh&c biét trong dac tinh ly héa khéng
chi thé hién & cac mo khac nhau (bang 1) ma
trong cing mot mo, gitra cac giéng ciing co su
chénh léch tir khéng 16n dén dang ké. Bé minh
hoa diéu nay ta khao sat tinh chat hoéa ly cua
dau thd tai cac giéng mo Bach H6 (bang 5).

Két ciu mo Bach H6 gom 4 tang, trén
cing - mioxen ha, ting tht 2 - Oligoxen
thuong, ting 3 - Oligoxen ha va ting dudi
cling - ting moéng. Gia tri trung binh cua dau &
cac tang trong giai doan 2013-2014 duoc néu
trong (bang 5). Nhin chung, theo mat cat tir
trén xudng dudi ti trong, do nhét, ham luong
nhya va asphalten déu giam. Dau tang mioxen
ha c6 tinh chat khac han so véi dau thudc tang
oligoxen va mong (bang 5). Chung co ti trong,
d6 nhét, ham luong nhua va asphalten cao hon
nhiéu ciing nhu phan trim paraffin thap hon
han.

Trong cung 1 dia tang, & tang mioxen ha
cling nhu tang mong, tinh chat cua dau gan
giéng nhau [3, 4].

Tinh chat caa dau thudc oligoxen thuong
khac biét dbi véi ting gian, ting khu vuc va
dao dong trong khoang [4]:

- Trong luong dao dong tur 0,8229 dén
0,9069 G/cm?,

- b6 nhét ¢ 50°C —
65,72 mm?/s,

- b6 nhét ¢ 70°C —
27,86 mm?/s,

- Ham lugng paraffin tor 15,1 — 30,8%KiI.

Ciing nhu dau Bach H9, tinh chat ly héa
cua dau moé Rong thudc ting Mioxen va méng

trong khoang 6,05 -

trong khoang 3,26 -



hoan toan khac nhau. Dau Mioxen ¢4 ti trong,
do phé’t, ham lwong nhya - asphalten cao hon
nhiéu ciing nhu ham lugng paraffin thap hon.

Tham chi trong cung 1 khu vyc ciing c6 sy
khac biét dang ké (bang 6).

Bang 1. Pdc tinh Iy héa co ban cua ddu thd ¢ cac mé cua Vietsovpetro

o Mé dau Bach Réng Narq_Rﬁr;_g Gf’uu Thé
Pic tinh Ho -boi Meéi | Trang | Trang
Titrong & 20°C, Glem® 08519 | 0,8641 | 0,8815 | 0,8735 | 0,8315
Nhiét do dong dic, °C 355 | 330 34,6 344 | 287
Do nhét, mm?/s:
-850 °C 12,83 | 14,19 20,30 21,72 | 5,67
-570°C 6,60 | 7,49 10,51 11,19 | 3,44
Ham lugng paraffin, %k 26,00 | 23,80 23,16 23,75 | 20,68
Nhiét d6 ndng chay paraffin, °C 58,7 58,9 59,4 59,5 58,7
Ham luong nhua va asphalten, %kl 7,21 9,06 14,04 11,53 4,04
Bdng 2. Ddc tinh Iy hda co ban cia ddu thd ¢ mé NR-DM (gian RC-DM)
Gian RC-DM
Giéng 410 406 | 408 | 2X | 405 | 407 | 409
Titrong & 20°C, Glem® | 10,8947 | 0,8814 | 0,8923 | 0,8914 | 0,8819 | 0,8831 | 0,8800
Nhiét d6 dong dic, °C 33,5 335 | 365 | 365 | 335 | 365 | 335
b6 nhét, mm?/s:
-850°C 2950 | 18,55 | 29,15 | 26,01 | 22,20 | 20,00 | 17,34
-570°C 1556 | 9,99 | 14,20 | 12,72 | 10,22 | 10,25 | 9,37
Ham lugng paraffin, %k 21,97 | 23,60 | 238 | 2250 | 255 | 23,50 | 22,2
Nhigt 46 ”éngghéy paraffin, | 591 | 612 | 605 | 596 | 590 | 580 | 585
Ham lugng nhua va 9,16 | 13,60 | 13,34 | 15,70 | 14,80 | 12,50 | 12,50
asphalten, %kl
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Bdng 3. Dic tinh I héa co ban cia ddu thd ¢ mé NR - DM (gian RC-4)

Gian RC-4
Giéng 425 20 25 423 | 421 | 422 424
Ngay lay mau 09/12 | 04/13 | 01/14 | 01/14 | 02/14 | 04/14 05/14
Titrong & 20°C, G/em® | 0,8872 | 0,8883 | 0,8805 | 0,8893 | 0,8817 | 0,8760 |  0,8808
Nhiét do dong dic, °C 345 | 375 | 335 | 365 | 365 | 335 36,5
Do nhét, mm?/s:
- &50°C 20,48 | 23,80 | 17,54 | 24,63 | 23,64 | 16,19 19,95
-870°C 10,27 | 11,69 | 951 | 11,95 | 12,69 | 8,79 9,85
Ham luong paraffin, %kl | 26,05 | 22,20 | 21,15 | 23,10 | 22,60 | 22,1 25,61
Nhigt do “éngcchéy paraffin, | 55 | g0 | 60 | 612 | 598 | 59,5 58,8
Ham lugng nhua va 16,44 | 13,60 | 18,70 | 12,28 | 16,85 | 14,94 14,3
asphalten, %kl
Bang 4. Pdc tinh Iy héa co ban cua dau thd ¢ mé Gau Trdng
Gian GTC-1
Giéng 5p 8P 1X 1P 4P 6P 2X
Ngay liy mau 01/13 | 06/13 | 01/14 | 01/14 | 02/14 | 02/14 | 01/14
Ti trong & 20°C, G/cm® 0,8753 | 0,8648 | 0,8811 | 0,8730 | 0,8698 | 0,8749 | 0,88
Nhiét do dong dic, °C 375 | 345 | 365 | 335 | 305 | 365 | 39,5
b6 nhét, mm?/s:
- &50°C 19,64 | 17,08 | 29,1 | 17,64 | 18,05 | 20,16 | 29,44
-670°C 10,42 | 8,29 | 14,67 | 931 | 9,71 | 10,86 | 1361
Ham luong paraffin, %kI 2253 | 22,85 | 23,6 | 22,95 | 244 | 241 | 225
Nhiét d6 ndng chay paraffin, °C | 58,8 58,5 58,8 59,2 59,2 60,5 59,8
Ham luong ”E‘/;-"’fl"é asphalten, 11509 | 11,40 | 1455 | 1043 | 10,85 | 9,85 | 157




Bang 5. Bdc tinh Iy héa co ban cua dau thd thuge cac dia tang khac nhau ¢ mé Bach Ho

Y : Oligoxen | Oligoxen | Tang

Pia tang Mioxen ha thueng ha mong

Ti trong & 20°C, G/cm?® 0,8684 0,8673 0,8321 0,8332
Nhiét d6 dong dac, °C 34,3 36,6 35,3 35,6

Do nhét, mm?/s:

-650°C 15,39 21,88 5,778 6,04
-670°C 8,05 10,60 3,44 3,56

Ham luong paraffin, %kl 22,96 26,54 26,86 28,32
Nhiét d6 ndng chay paraffin, °C 59,2 59,0 58,1 58,0
Ham luong n(r)l/gslva asphalten, 11,01 7.94 3,68 3,42

Bang 6. Pdc tinh Iy héa co ban cua dau thd thude cdce dia tang khac nhau ¢ mé Rong

Gian RC-5 | RC-5 | RC-5 | RC5 | RC-5 | RC5 | RC-5
Giéng 501 502 506 507 510 505
Pia tang Tang moéng Mioxen ha
Ngay liaymiu | 01/14 | 03/14 | 01/14 | 02/14 | 02/14 | 03/14 | 03/14
T ”‘-’g?cg]fo C | 08754 | 0,8658 | 0,8996 | 0,8866 | 0,8917 | 0,8901 | 0,8991
Nhigt déogéng dac, | 235 | 335 | 305 | 335 | 305 | 365 | 365
Do nhét, mm?/s:
- §50°C 16,73 | 11,21 | 52,48 | 284 | 3082 | 32,78 | 42,41
-§70°C 835 | 66 | 2298 | 1417 | 1507 | 1567 | 18,04
Ham luong 271 | 233 | 196 | 208 | 19,93 | 244 | 2095
paraffin, %kl
Nhictdonong chay | oo | 591 | 595 | 581 | 605 | 587 | 605
paraffin, °C
Ham luong nhua | o5 | 5 g 185 | 17,8 | 18,65 | 13,65 | 24,85
va asphalten, %kl

3. Két luan
Tur céc két qua thuc nghiém cho thay dau
khai thac & mo Bach HS, mé Rong va cac mo
két ndi khac cua Vietsovpetro ¢ nhitng dac tinh
hoa ly sau:
- Dau khai théc & cac khu vuc nay co d6 nhét
cao va ham lugng paraffin 16n, dao dong & muc
20 - 29% khéi lwong. Nhiét do dong dic cua

dau thd khoang 29 - 36°C, cao hon nhiét do
thip nhit cia nudc bién ¢ ving can day ti
9 - 15°C; trong khi d6 nhiét do bat dau két tinh
cua paraffin trong dau cac mo nay dao dong tir
58 - 61°C;

- Pic tinh ly hda cua dau giira cac mo c6 su
khéc biét rd rét: dau mé Bach Ho c6 ham luong
paraffin cao nhat (trung binh 26%KkI) tiép do
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dén dau cac mo Rong, Nam Rong - Boi Moi va
Gau Tring (dao dong trong khoang tir 23-
24%k1). Ham luong paraffin cua dau thd mo
Tho Trang thap hon han so véi dau thd cac mo
khac (chi khoang 20%kl). Trong khi d§ nhat
dau cao ¢ dau khai thac tai cac moé Gau Tring
va Nam Réng - Doi Mbi;

- Sy khéc biét trong dac tinh ly héa khdng
chi thé hién ¢ cac mé khac nhau ma trong cling
mot mo, gitra cac giéng thudc cac dia tang khac
nhau ciing c6 su chénh léch dang ké. Dau tang
Mioxen ha cé tinh chat khac han so véi dau
thugc tang Oligoxen va Mong. Ching cé ti
trong, d6 nhét, ham lwong nhua va asphalten
cao hon nhiéu ciing nhu phan trim paraffin thip
hon han,

Tur két qua nghién ciu trén cho thiy duoc
su phtc tap trong tinh chat cua dau thd mo
Bach H6, mo Rong va cac mo két ndi khac, kha
ning lang dong paraffin cao, tao nguy co tac
duong 6ng va ding khai thac mo ciing nhu
trong van chuyén bang duong dng ngim ngoai
khoi. Tur d6, dit ra yéu cau phai c6 mot cong
nghé thu gom, xu ly, van chuyén dau nhiéu
paraffin pht hop véi diéu kién thuc té tai cac
mo khai thac cua Vietsovpetro.
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ABSTRACT
Characteristic of chemical physical of paraffin oil in Bach Ho Field

Le Khanh Huy, Do Duong Phuong Thao, Nguyen Hoai Vu,
Phan Duc Tuan, Vietsovpetro
Le Quang Duyen, Le Van Nam, Hanoi University of Mining and Geology

In all field of Vietsovpetro, these facilities are inter-connected via 750 km of infield
pipeline. During the process of production, collecting and transporting and processing paraffin oil in
Bach Ho, Rong field and other connected fields of Vietsovpetro Company always raises many
challenges and difficulties. So systematic research on oil characteristics is essential to optimize and
develop the suitable technology of collecting, transporting and processing for the particular
conditions in Vietsovpetro fields. In this paper, the authors will generally describe the specific
physico-chemical properties of paraffin oil in the fields of Vietsovpetro Company as paraffin
fraction, crystallization temperature, viscosity, characteristic changes in the stratigraphy. The
results of this study not only help designers optimize the collection and transporting processing
system for the field, but also help operational engineering prevention, handling paraffin deposition
deposition in the pipelines.
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