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L. Gi6i thi¢u

Tir khi dugce phéat hién dén nay, dau mo da va dang 13 ngudn nguyén lidu vo
cung quy gia cia mdi Qudc gia ndi chung va toan nhan loai noi riéng. Ngay nay san
pham ctia dau mé dang c6 mat trong hau hét cac linh vuc doi sdng sinh hoat hang
ngdy ctia con ngudi cling nhu cong nghiép. Theo s6 liéu thong ké thi c¢6 khoang 65
dén 70% nang luong dugc str dung tir dau mo, chi c6 khoang 20 dén 22% tir than, 5
dén 6% tir nang luong nude va 8 dén 12% tir nang luong hat nhan.

Do d6 cong doan khai thac va van chuyén dau tho 1a ngdy cang tang theo su phat
trién chung ctia nd. Tir khi con ngudi phat hién ra va khai thac dau thi tran dau trén
bién cling bat dau xuét hién. T xa xua cho dén nay cac vu tran dau trén bién 1a mot
mdi de doa dén méi truong bién nodi chung va hé sinh thai ven bién néi riéng do
cling 1a mdi quan tdm cua toan nhén loai ciing nhu ctia nganh dau khi.

Pé khic phuc cac sy ¢d tran dau trén bién thi con nguoi ciing da tim ra cach xu
1y chiing va c6 nhiéu phuong phap xir Iy duoc ra doi nham khac phuc su ¢d trén nhu
cac phuong phéap co hoc, phuong phép hoa hoc, phuong phap sinh hoc.

Cong nghé sinh hoc 1a mot tap hop cac nganh khoa hoc va cong nghé (sinh hoc
phan tr, di truyén hoc, vi sinh vat hoc, sinh hoa hoc, théng ké sinh hoc, tin hoc ing
dung, v.v..) nham tao ra cic quy trinh cong nghé khai thac & quy mé cong nghiép,
dé san xudt cac san pham c6 gia tri phuc vu doi sdng, phat trién kinh té xa hoi va
bao vé moi truong. Hién nay, cong nghé sinh hoc thuong duge thé hién thong qua
cong nghé vi sinh, cong nghé té bao va mo, cong nghé enzyme, va ky thuat di
truyén. Cong nghé sinh hoc ngay nay dugc tng dung rong rii trong nhiéu linh vuc
trong viéc xir Iy moi truong dugc tim toi va tng dung ngay cang nhiéu hon nham
hudng dén viée xu 1y sach khong dé 1ai hau qua vé sau.

Ung dung cong nghé sinh hoc trong xir 1y dau tran 1a mot hudng méi cho nganh
dau khi nham giai quyét nhimg khuyét diém ma cac phuong phap khéac con thiéu sot
boi ngay nay con ngudi huéng dén phat trién bén virng va san xuat sach hon.
Nhiing tmg dung vi sinh vat hi¢n nay mai la muyc ti€u nghién ctru cua cac nha khoa
hoc nhim tao ra mot huéng di méi cho xir 1y cac su ¢d dau tran trén bién tao cho bo

bién dugc sach sé hon.
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Pé tai ciia nhoém chiing toi nham gidi thiéu cac phwong phap xir Iy dau tran trén
bién bang cac phuong phap con nguoi dang sir dung & Viét Nam. DPong thoi ciing
gi6i thiéu mot sd cong nghé ctia cac nudc trén thé gidi trong linh vuc xir 1y dau tran.
Chung t6i s& di sau vao viéc phan tich cac tac hai ciia dau tran va tmg dung cong
nghé sinh hoc trong xir Iy dau tran nham huéng dén xu 1y sach hon.

Hi vong trong mot tuong lai gan, nganh cong nghé sinh hoc tiép tuc phat trién
manh mé véi nhitng cong nghé xtr 1y hiéu hon gdp phan cai tao moi truong bién dé
chung ta va con chau chiing ta c6 thé budc di trén mot bii bién voi bd cat tring va
mot 1an nude bién trong xanh.

Thong diép: “Bién la ctia mdi chung ta. Hay bao vé no”

NHOM DE TAI
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I1. Noi dung
2.1. Tong quan
2.1.1. Hién trang dau tran trén bién

Dau tran 1a viéc phat tan mot lugng 16n xiang dau hydrocarbon vao méi trudng
do cac hoat dong cuia con ngudi, 1a mot hinh thie giy 6 nhiém. Thuat ngit nay
thuong dugc dung dé chi diu dwoc phét tan vao dai duong hodc ving nudc ven
bién. Dau c6 thé 12 mot loat cac chat khac nhau, bao gém ca dau thé, cac san ph'flm
dau mé tinh ché (nhu xang hodc nhién li¢u diesel), dau nhon hodc dau tron 13n trong
chét thai...

S6 luong dau tran ra ngoai ty nhién khoang vai tram lit trd 1én ¢ thé coi 14 su ¢b
tran dau.

Su ¢6 tran dau hién nay dang 1a mdi hiém hoa tiém tang d6i véi cac qubc gia ven
bién. Tai Viét Nam va cac qudc gia khac trén thé giéi, hién twong "thuy triéu den"
dién ra rat pho bién. Cé nhiéu nguyén nhan gay ra tinh trang nay nhu va cham cia
cac tdu chd dau, su cb gian khoan, su ¢ phun dau do bién dong dia chat, d6 trom
dau thai trén bién...

Pung trude nguy co do, cac qudc gia c¢6 nhiéu quy dinh ddi voi cac phuong tién
tham gia van tai dau. Tuy nhién su c6 tran dau ngoai khoi van 12 mét trong cac su
c¢d gdy anh huong nghiém trong boi tinh chat va mirc d6 anh hudng.

Sy ¢6 tran dau thudng xay ra ngoai khoi, nén muc do anh hudng rat 16n, trong
pham vi rong 16n, anh hudng téi nhiéu linh vuc khac nhau nhu kinh té, du lich, thuy
hai san, van tai qudc té, strc khoé nhan dan...

Viéc lan truyén dau trong nudc bién phu thudc cac yéu t6 nhu thoi tiét (nhiét do,
gi6, hudng gio), song bién, thuy tricu, cing cac yéu té vat chat trong nudc bién.

Mot khi xay ra sy cd, thi kha ning khoanh ving, xtr Iy su ¢d gip nhiéu kho
khin do méi truong lam viée ddc biét khic nghiét. Boi vay cac phuong phéap thi
cong nhu dung tay hét van dugc ap dung boi khong thé dua cac thiét bi thi cong

vao van hanh.
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Hién nay cac nha khoa hoc da tim ra duoc nhiéu phuwong phap dé xir Iy dau tran.
Tuy nhién kha ning khic phuc su ¢ van phai trong cho vao sy tu phuc hdi ciia

thién nhién.

2.1.2. Nguyén nhén tran dau.

Nguyén nhan dau tran chi c6 thé xuit phat tir ba kha nang:

e Thir nhat, trén mit nudc bién. RO ri tir cac tau thuyén hoat dong ngoai bién:
chiém khoang 50% ngudn 6 nhiém diu trén bién. Do tau ché dau trong ving anh
hudng bi su ¢b ngoai ¥ mudn hodc cb
stic rira, xa dau xudng bién...

e Thir hai, trong long nuéc bién.
Do 1o ri cic 6ng dan dau, cac bé chua
dau trong 1ong nudc bién...

e Thir ba, duéi day bién. Do
khoan tham do, khoan khai thac,

ti dau bi rach do dia chan hogc do
nguyén nhan khéc... Trong ty nhién c6 Hinh 1. Phun trao diu trong vinh Mexico
nhiing t0i dau nam rat sau dudi day bién nén viéc khoan tham do cuc kho.
Tuy nhién néu dong dét xay ra & ngay khu vuc c6 ti dau thi kha nang tai dau bi v,
bi xi 1 hoan toan c6 thé. Mt khéc, trong 1ong dét c6 rt nhiéu vi sinh vat yém khi,
mot s6 loai ¢6 kha nang “nha” ra axit 1am bao mon cac 10p tram tich nam phia trong
hodc ngoai cac tai dau, khi. Gidi khai thac dau khi da biét lgi dung kha ning nay
ctia d6i quan vi sinh vat yém khi trén nham gop phan lam thong thuong tét hon cac
mach dau, khi. Tuy nhién, bang suy luan twong tu thi doi quan vi sinh vat nay ciing
c6 thé tan phd 16p trim tich bén ngoai mé dau, dén mot luc nao d6 1am dau “xi” ra...
e Céc tau thuyén khong dam bao chét luong luu hanh trén bién 13 nguyén nhan
chinh dan t&i ro ri du tir cac tau thuyén (tau cua ngu dan va cac tau chd dau), dam
tau do va vao da ngam.
Cac co so ha téng phuc vu khai thac va luu trir dau khi khong dam bao tiéu chuin
nén dan dén tran dau, tham chi & cac cuc cla trai dit cac nha san suét con thai ca

nudce lan dau va céc chat hoa hoc nguy hiém ra bién.
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Ngoai ra cac nguyén nhan khach quan noi trén con phai ndi dén cac nguyén
nhan chu quan do hanh dong thiéu y thirc cua con ngudi da truc tiép hoac gian tiép

khién dau tran ra bién.

2.1.3. Cac loai dau thwong dwoc vin chuyén trén bién.

e Dau diesel 1a mét loai nhién liéu long, san phém tinh ché tir ddu mé c6 thanh
phan chung cat nam giita ddu hoa (kesosene) va dau bdi tron (lubricating oil).
Chung thudng c6 nhiét 6 boc hoi tir 175 dén 370°C. Cac nhién liéu Diesel ning
hon, v6i nhiét d6 bdc hoi 315 dén 425°C con goi 1a dau Mazut (Fuel oil).

Dau Diesel duoc dit tén theo nha sang ché Rudolf Diesel, va c6 thé duoc dung
trong loai dong co dbt trong mang ciing tén, dong co Diesel.

e Dau Fuel oil (FO, dau ma zut) c6 hai loai chinh:

+ Dau FO nhe ¢ d6 s6i 200-300°C, ty trong 0,88-0,92.

+ Déau FO nang c6 do soi 16n hon 320°C va ty trong 0,92-1,0 hay cao hon.

Ty trong dau ngoai phu thugc vao nhi¢t do, con phu thudc vao rat nhiéu nguyén
nhan: thanh phan vi chat, ¢ nhdt, nguon gde dia 1y...Trung binh n6 & khoang 0,9

tirc 12 nhe hon nude nguyén chat mot cht.

2.1.4. Cac vu tran dau trén thé giéi.

Trong chién tranh thé gidi thir hai, tau ngam Dtrc da lam chim 42 tau ché dau ¢
phia Tay ctia Mi va da 1am tran 417.000 tan (Koous and Jonhs, 1992).

Ngay 18/03/1967, tau ché dau Torrey Canon bj tai nan chim tai eo bién Manche
giita Cornwall (Anh) va Bretagne (Phéap), d6 120.000 tin diu ra bién, gdy 6 nhiém
nghiém trong.

Kénh Santa Barbara (mot viing khac thac dau hoa c6 trong long dat) & phia tay
California xuét hién nhting vét dau trén bé mat dai duong tao ra dau hoa va héc in
trén cac bai bién va hic in & dat lién. Lugng dau nay chay ra tir cic mo dau can va
cac mo ngam 1én bé mit qua cac khe ho hay cac nén da xop. Udc tinh toe do ro ri tir
ngudn nay ra dai duong khoang 3.000 — 4.000 tan/nim (Allan 1970). Nam 1969,
nhirng thong tin sinh thai hoc vé dau duoc dua ra (Straughan va Abbott 1971), tong
s6 1én t6i 10.000 tan dau thé bi tran ra lam 6 nhiém hoan toan con kénh va hon 230

km dudng bo bién, 6 nhiém trung binh & bd bién boi phé pham dau 14 15 tin/km so
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v6i 10,5 tan/km & ving 14n cn boi ddu hoa ty nhién va 0,03 tin/km cho tat ca cac
bii bién California.

Tai nan tran dau 16n nhat thé gidi xay ra vao nam 1979. Tu tai nan IXTOC-I,
mot vu tran dau sdy ra ¢ vi tri cach bo tdy Mehico 80km (ACOPS 1980, Kornberg
1981). Toc do lan dau rat 16n 6.400 m’/ngdy va xay ra hon 9 thang mai tat han, wdc
tinh c6 khoang 476.000 tin dau thé bi tran ra, trong vong mot thang, vét loang dat
dén 180 km dai va rong ti 80km, udc tinh 50% luong dau tranbi hoa hoi vao khi
quyén, 25% luong dau tran bi ling xubng day ,12% bi phan huy nhd vi sinh vat va
qué trinh quang hoéa, 6% bi chuyén hoa hay bdc hoa, 6% troi ndi va lam 6 nhiém
khoang 600km bd bién Mehico va 1% dat vao dat lién trén cac bai bién Taxas
(Ganhing, 1984).

Trong chién tranh Iran — Irac (1981-1987) c6 314 cudc tin cong vao tau chd dau
trc ¢6 70% dau duoc ngudi Irac chuyén chd va 30% dau ngudi Iran chuyén cho .
bay la sy kién tran dau 16n bat dau vao 3/1983 khi Irac tn cong vao 5 tau chd dau
tai bo bién Nowrnz, 1am thiét hai 3 quy trinh san xuat dau tai bo bién Nowrnzn, d6
1a diéu kién tai nén tran dau ¢ ving Persian Gruff, uéc tinh khoang 260 ngan tan

(Holloway and Horgan 1991; Horgan, 1991)
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Hinh 2: Tau Exxon Valdez
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Khoang 9pm ngay 23/3/1989, chiéc tau chd dau Exxon Valdez roi cang dau
Valdez, Alaska (My), mang theo 200 triu lit dau thé t6i Long Beach, California,
My. Con tau ndy di vuéng vao dii san ho Bligh, lam khoang 40 triéu lit dau tho
tran ra ving eo bién nguyén so Prince William, giy nén tham hoa méi truong 16n
nhét trong lich str nwéc My: 2.250 km bo bién tran ngap dau. Khoang 10.000 cong
nhan, 1.000 tau thuyén va 100 may bay cac loai da dugc huy dong dé khac phuc su
cd. Tuy vay, tham hoa tau Exxon Valdez v4i mic d§ hiy hoai moi truong ma nod
gy ra van hét sirc nghiém trong. Cho dén nay, du dau tich cua sy c6 dd gan nhu
phai m, du lich & day ciing da phat trién tré lai, nhung tai nhitng ving xa x0i nhat
trong khu vuc, vét dau nam siu vai gang tay dudi long dat van tiép tyc ri ra bién,
ton tai dudi dang ti nam rai rac trén bo bién. Mot s6 loai nhu chim lan gavia, hai
cdu, vit hé va ca trich Thai Binh Duong van chua c6 dau hiéu phuc hoi.

Niam 1991, trong chién tranh Ving Vinh, Irdc ¢6 ¥ bin pha tau diu ctia Ko-oét,
lam tran 8 ti tin du vao Vinh Ba Tu khién xdng dau tran ngap trén khap bé mat dai
dwong anh hudng dén nhiéu nuwéc nhu Ko-0ét, A Rap.

Ngay 2-12-1999, tau dau Erika thudc s hitu ctia Total SA da gdy lam do6i va
chim tai viing bién phia Tay Phép, lam tran hon 20.000 tan dau ra Pai Tay Duong.
Ngay 14/4/2001, tau Zainab ( Iraq ), vin chuyén khoang 1.300 tin dau tho, bj chim
trén dudng toi Pakistan . Xap xi 300 tan dau (van chwa c6 con sd chinh xac) di tran
xudng bién, trudc khi nguoi ta kip han 156 thung & than tau. Sy ¢d tran diu nay 1a
tham hoa moi truong 16n nhat & Cac Tiéu Vuong qudc Arap thdng nhat sudt 6 nim
qua.

Ngay 02/12/2002, tau Prestige da bi v& doi ngoai khoi bd bién Galicia, phia Tay
bic Tay Ban Nha do va vao da ngam 1am tran ra 77.000 tan dau. Vét dau loang da
mé rong hon 5.800 km®. Pay la tham hoa sinh thai tdi t& nhat tir trudc téi nay.

Ngay 11/11/2007, 2.000 tin dau loang ra Bién Pen sau khi mot con bao danh v
do1 tau chd nhién ligu ctia Nga. Chuyén gia modi truong Nga coi day 1la mot "tham
hoa thién nhién nghiém trong".

Ngay 07/12/2007, mot sa lan ddm vao mét chiée tau ché dau & ngoai khoi bo
bién phia Tay Han Qudc 1am 10280 tin dau da tran ra trén 40 km dudng bd bién,

dén cubi ngay 9-12 ho da thu don dugc khoang 514 tAn dau, chiém khoang 5% téng
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luong dau tran ra bién. Vao lic 7 gid 30 phit ngay 07 thang 12 nim 2007 theo gio
dia phuong (22 gio 30 phit ngay 06 thang 12 niam 2007 theo gio UTC), mot chiée
salan ctia Hang cong nghiép ning Samsung duoc kéo boi mot chiée tau lai dd dam
vao tau chd dau thd ciia Hongkong dang neo dau voi 260,000 tin dau tho bén
trong. Vu viéc ndy xdy ra gan khu vuc cang Han Qudc tai bo bién Hoang Hai, cach
thi d6 Seoul 120 km vé phia Tdy nam. Chiéc Salan ddm vao tau Hebei Spirit da
troi tu do sau khi day ndi v6i chiée tau lai bi dit vi thoi tiét xdu. Mac du khong co
thuong vong vé ngudi nhung vu ddm va nay di tao ra 3 16 thung trén vo tau Hebei
Spirit 1am cho khoang 10,800 tdn dau thé tran ra bién Hoang Hai. S6 dau con lai
trong 3 két bi thung da dwoc bom vao cac két khac. Vu tran dau xay ra gan khu vuc
béi bién Mallip, noi dugc coi la bai bién dep va ua chudng nhét Han Quéc.

Ngay 24/09/2008, Mot doan dai 15 km trén song Loire, con song 16n nhat nuéce
Phap, dd bi 6 nhiém dau may do sy cb xay ra trong khi thuc hién quy trinh bao

dudng k¥ thuat tai mot nha may dién nguyén tir gan do.

2.1.5. Céc vy tran diu & Vigt Nam.

Theo thong ké ciia Trung tdm nghién ctru an toan dau khi, tir nim 1987 dén nam
2001 tai Viét Nam di xay ra hon 90 vu tran dau tai cic ving song va bién ven bo.
Riéng thanh phé H6 Chi Minh, tinh tir ndam 1993 dén nay di xay ra trén 8 vu tran
dau voi lugng dau udc tinh 13 2.520 tin, gy thiét hai hon 7 triéu USD. Dic biét,
trong hai nam 2006, 2007 tai khu vuc bo bién Viét Nam thuong xuyén xuét hién
nhiéu sy ¢d tran dau “bi 4n”. Nhét 1a tir thang 1 dén thang 6-2007 da lién tuc xudt
hién rat nhiéu vét dau & 20 tinh ven bién tir dao Bach Long Vi xudng miii Ca Mau.
Céc tinh nay da thu gom duoc 1,720.9 tan dau.

Ngay 26/12/1992, Mo Bach HO, v& éng dan mém tir tau dau dén phao nap lam
tran 300-700 tan dau FO.

Niam 1994, tau Neptune Aries ddm vao cau cang Cat Lai -Tp.HCM (tran 1.864
tan dau DO.

Dién hinh 1 cac su cb tau Formosa One (qubc tich Liberia) ddm vao tau
Petrolimex 01 cua Vi¢t Nam tai vinh Gianh Roi - Viing Tau (thang 9/2001) lam tran

ra moi truong bién ven bo khoang 1.000 m® dau diesel. Sau d6 3 nam, tai khu vuc
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bién Quéang Ninh - Hai Phong, su ¢6 ddm tau My Dinh, chira trong minh khoang 50
tan dau DO va 150 tin dau FO, trong khi d6 ta chi xtr Iy dugc khoang 65 tan, sb dau
con lai hau nhu tran ra bién...

Khoang 11h 20/03/2003, tau Hong Anh thudc cong ty TNHH Trong Nghia, cho
600 tan dau F.O thong tir Cat Lai toi Viing Tau, nhung khi dén phao s6 8 (Viing
Tau) thi bi song 16n danh chim. Dau bat dau loang rong ra ving bién Can Gio, TP
HCM.

Nim 2005, tau Kasco Monrovia tai Cat Lai — Tp HCM (tran 518 tan dau DO)

Vao hoéi 17gio ngay 30/01/2007, hang ngan khach du lich va ngudi dan dang
tam bién tai bai bién Cira Pai -Hoi An (Quang Nam), Non Nudc (Pa Ning) hdt
hoang chay dat 1&€n bo, khi phat hién ra mot 16p dau den kit b at tran vao dat lién.
Tham dau kéo dai gan 20 km tir khu vuc bién Pa Ning dén Quang Nam. Mot tham
hoa sinh thai dang hién hién trén bo bién duoc dénh gia dep nhat hanh tinh.

Cudi thang 2/2007, dau vén cuc xuat hién trén bd bién 3 xa thudc huyén Lé
Thily — Quang Binh. Sau hon 10 ngay, diu da loang ra trén 60 km bo bién bién tir
Ngu Thity dén Thanh Trach (huyén B Trach) voi mat do ngay cang ting. Mot s6
béi tdm dep nhu Hai Ninh (Quéng Ninh); Nhat L¢, Bao Ninh, Quang Phu (Déng
Héi); Pa Nhay (B6 Trach) da bi dau tap vao.

Ngay 19/04/2007, dau loang xuét hién & vung bién Nha Trang va Ninh Thuan.
Tai Khanh Hoa, dau loang vao tdi bai bién ngay trung tim TP du lich Nha Trang. O
Ninh Thuén dau loang kéo dai hang chuc km bo bién.
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Hinh 3: Tau New Oriental truéc lic chim sdu dwéi bién tinh Phui Yén.

Cudi thang 10/2007, tau van tai bién New Oriental bi 14m nan va chim dim ¢
vung bién x4 An Ninh Péng, huyén Tuy An, tinh Phu Yén. Vét dau di loang ra
cach vi tri tau bi chim vé huéng Tay Nam khoang 500m véi dién rong, wdc tinh
khoang 25 ha.

Pém 23/12/2007, trén ving bién cach miii Ba Lang An - xi Binh Chau - huyén
Binh Son —tinh Quang Ngii khoang 3 hai 1y, hai chiéc tau ché hang da dam nhau,
lam hon 170 m’ dau diezel tran ra bién. Pay 1a vy tai nan giita hai tdu ché hang c6
trong tai 10n 1an dau tién trén ving bién Quang Ngii. Tuy nhién, dén chiéu 24/12
van chua c6 bién phap khéc phuc.

Khoang 22 gi ngay 02/03/2008 khi dén toa do 102 d6 9,7 phut Bic, 107 do
47,5 phut Pong trén ving bién Binh Thuén, cach thi xa La Gi khoang 9 hai 1y vé
huéng Dong Nam, tau Dirc Tri BWEG chd 1.700 tin dau gip song to, gid 16n, tau
da bi chim.

Do mua 16n lién tiép trong may ngay, lac 12 gio trua 16/10/2008, tai kho xing
dau hang khong trén déo Hai Van (thudc dia ban phuong Hoa Hiép Bic, quan Lién
Chiéu, Pa Ning) di xdy ra tinh trang sat 15. Hon 40m bd ké bao vé bon s6 1 (chtra
khodng 3 triéu lit xang A92) va bdn sb 2 (chira khoang 3 triéu lit dau Jet) da bi vo
toac. Sy cd bat ngd nay 1am duong dng dan dau bon sb 2, doan tir kho cung cap dén
kho Iuu trir bi v& lam mot luong dau 16n (chua xac dinh sé lugng) chiy ra ngoai,

sau do tran xudng bién.
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Dac biét trong hai nam 2006 va 2007, tai ven bién céc tinh mién Trung va mién
Nam da xdy ra mot s6 su ¢ tran dau bi 4n, nht 1a tir thang 1 dén thang 6/2007 c6
rat nhiéu vét dau trdi dat doc bo bién cua 20 tinh tir dao Bach Long Vi xuéng to1
miii Ca Mau va da thu gom dugc 1720,9 tan dau. Qua phan tich 26 anh chup tir vé
tinh ALOS-PALSAR trong thoi diém tir 6/12/2006 - 23/4/2007, PGS - TS Nguyén
Dinh Duong, Phong Nghién ctru va Xt Iy Thong tin Méi truong, Vién Dia 1y da ghi
nhan dugc vét dau 16n nhét phat hién vao ngay 8/3/2007 véi chiéu dai hon 50 km va
bé rong hon 1 km. Cin ctr vao vét ddu loang gdy 6 nhiém trén bién cing bé day cua

vét dau, udc tinh o tir 21.620 - 51.400 tAn dau d3 tran trén bién.

2.1.6. HAu qua cia tran dau.
2.1.6.1. Déi véi méi truomg.

Lam thay ddi tinh chat li hoa ctia méi trudng nude. Tang d6 nhot, giam ndng do
oXy hép thu vao nuéc,.. dan dén thiét hai nghiém trong vé sinh vt bién, dic biét 1a
cac rang san ho va cdc loai sinh vat nhay cam véi sy thiéu oxy. Mot tAn dau mo tran
ra bién c6 thé loang phii 12 km® mit nudc, tao thanh 16p vang dau ngin cach nudc
va khong khi, lam thay doi tinh chat cia méi truong bién, can tré viée trao dbi khi
oxi va cacbonic véi bau khi quyén.

Lam thay ddi tinh chat, hé sinh thai viing bd bién. Séng danh khoang 10% lugng
dau vao dat lién, sé dau d6 mang nhiéu hoa chat doc, da lam hu hai d4t ven bién.

Cin dau ling xudng d4y 1am 6 nhidm trim tich ddy bién.

Lam anh huong dén khi hau khu vuec, giam sy bdc hoi nuée dan dén giam lugong
mua, lam nghéo tai nguyén bién.
2.1.6.2. Péi vdi sinh vit.

Nhiéu ngudi khong nhén ra rang tit ca cac loai dong vat trong dai duong déu bi
anh hudng boi tran dau. Sinh vat pht du, au tring c4, va céc sinh vat & dudi day déu
bi anh hudng mdt caich manh mé. Ngay ca cd bién, trai, hau cling déu bi anh hudng
do tran dau.

Dau thim qua bo 16ng ctia chim bién, lam giam kha ning bao vé cia 16ng, vi
vay lam cho chim trd nén dé ton thuong véi su thay d6i nhiét d6 bat thuong va lam

giam dg noi trén mat nudc cua chung. N6 cling lam gidm kha nang bay cta chim,
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cang lam chung khé thoat cac dong vat san mdi. Khi ¢ ging ria 16ng, chim thudng
nudt dau vao bung, dan ti 1am hai than, thay doi chirc ning ciia phoi, va kich thich
hé tiéu héa. Cac van dé nay va kha ning hap thu thic an bi han ché gay ra sy mat
nudc va mat can bang trao doi chat. Su thay ddi cin bang hormon bao gom
luteinizing protein ciing c6 thé xay ra & mot sb loai chim khi tiép xtc véi dau. Hau

hét chim bi anh hudng bdi dau tran déu chét, trir khi c6 sy can thiép cua con nguoi.

Hinh 4: B§ 16ng hai ciu bi dinh dau.
Céc dong vat c6 va bién bi dinh dau cling bi anh hudng twong ty nhu véi chim. Dau
phi1 1én bo 16ng ciia rai ca va hai cau lam giam kha nang trao d6i chat va lam giam
than nhiét. Khi an phai dau, dong vat sé bi chung mat nude va giam kha nang tiéu

hoa.

Hinh 5: Diu loang trén mit nuéc.
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Do dau ndi trén mat nude lam anh sang giam khi xuyén vao trong nudc, nd han
ché su quang hop cua cac thuc vat bién va cac sinh vat phu du. Diéu nay lam giam
lugng ca thé cua h¢ dong vat ca anh hudng dén chudi thirc dn trong hé sinh thai.

Tran dau co thé 1am hong toan bd day chuyén thye pham trong khu vue.

2.1.6.3. Doivaoi kinh te, xda hoi va con nguoi
Ton kém tién bac dé 1am sach méi truong bi 6 nhiém.

Vi du: Vu tran dau ¢ Alaska, (1989) mét 2.5 ti USD cho qua trinh lam sach, va
wdc tinh toan bo chi phi 1én dén 9.5 ti USD. Tau KASCO MONROVA tai Cat Lai —
Tp HO Chi Minh nam 2005 (tran 518 tdn dau DO) dén bu khoang 14.4 ti VND. Khi
su b tran dau xay ra thi gay ra nhiéu thiét hai va ton that dbi véi ca nha nudc va tu
nhan.

Ngoai nhitng thiét hai truc tiép vé tai san ra con c6 cac anh huong mang tinh
chat 1au dai nhu cac canh quan bo bién du lich, cic viing nudi trong, danh bat thiy
hai san....

Gay tro ngai cho van tai duong bién.

Dau ¢ anh huéng truc tiép dén ngudi thong qua tiép xitic truc tiép hodc hit tho
hoi dau gay budn non, nhic dau, cic van dé vé da... Ngoai ra chung con giy ra 1 sd

bénh nhu ung thu, bénh phéi, gian doan hormon...

Hinh 6: Ngu din danh c4 trén ving nuée nhiém dau.
Thiét hai nghiém trong vé& kinh té cho ngudi dan. Su suy giam san luong ca danh
bat, hon nita c4 danh bét 1én mang ban & chg, ngudi tiéu dung khong dam in vi tom

ca c6 mui xang dau nén nguodi dan danh gac ngu cu. Suy gidm ndng sudt cua thuy
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hai san nuoi. Hiém hoa tran dau dang budc dan nudi nghéu phai doi mat voi nguy

co mat trang hang ngan ti dong néu nghéu bi chét do 6 nhiém dau.

2.2. So lwge vé diu mé.

2.2.1. Dinh nghia.

Dau mo hay dau tho 1a mot chat long sanh dac mau nau hoac nga luc. Dau thod
ton tai trong cac 16p dat da tai mot sb noi trong vo Trai Dét. Dau mo 1a mot hdn hop
hoa chét hitu co & thé 1ong dam dic, phan 16n 1a nhitng hop chat cua hydrocarbon,
thuoc goc alkane, thanh phan rit da dang. Hién nay dau mo chii yéu dung dé san
xuat dau hoa, diezen va xang nhién liéu. Ngoai ra, dau tho ciing 1a ngudn nguyén
lidu chu yéu dé san xuit ra cac san pham ciia nganh hoa dau nhu dung méi, phan
bén hoa hoc, nhya, thudce trir siu, nhua duong... Khoang 88% dau tho dung dé san
xuat nang luong, 12% con lai ding cho hoéa dau. Do dau thd 14 ngudn ning lugng
khong tai tao nén nhiéu nguoi lo ngai vé kha nang can kiét dau trong mot twong lai

khong xa.

2.2.2. Thanh phin, tinh chét hoa hoc ciia diu mé.

Mot cach tong quat thi thanh phan hod hoc cua ddu mé duoc chia thanh hai
thanh phan:

e  Céc hop chit hydrocacbon (HC), 14 hop chat ma trong thanh phan cua né chi
chtra hai nguyén t6 1a cacbon va hydro.

e Cac hop chat phi HC, 1a cic hop chat ma trong thanh phan cta no ngoai
cacbon, hydro thi ching con chira thém cac nguyén t6 khic nhu nito, lwu huynh,
OXY ...

Trong thanh phan cta dau mo thi ham lugng cac HC ludn chiém thanh phan chu
yéu. Trong thuc té thi dua vao thanh phan cta cac HC trong dau thé ma ngudi ta
quyét dinh cac loai san ph?im duogc san xuét tir mot loai dau thé cho trude, thanh
phan nay ciing quyét dinh dén hiéu suét ciia cac loai san pham. Ddi v6i cac hop chat
phi HC thi mic du thanh phan nguyén t6 cta chung khong 16n nhung hau hét day 1a
cac hop chét c¢6 hai vi vay trong qua trinh ché bién can phai loai bo n6 ra khoi thanh

phan cua san pham do d6 chiing quyét dinh dén cong nghé cia nha may.
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2.2.2.1. Cdc hgp chit hydrocacbon ciia ddu mé.

Hydrocacbon 1a thanh phan chinh va quan trong nhét cia dau mo. Trong thanh
ctia diu mo thi thuong dugc chia lam 3 loai sau:

- Cac hop chét paraffin.

- Cac hop chat vong no hay cac hop chit naphten.

- Cac hydrocacbon thom hay aromatic.

Thuc té thi trong cac phan doan c6 nhiét dg so61 trung binh va cao thi ngoai cac
hop chit trén con cd cac hop chit lai hop tirc 1a hop chat ma trong phan tir cla
chung c6 chira céc loai hydrocacbon trén.

Diéu dang chi ¥ 1a cac hydrocacbon khong no (olefin, cycloolefin, diolefin vv...)
khong co trong hau hét cac loai diu mo.

S6 nguyén tir cacbon ciia cac hydrocacbon trong dau thuong tir C5 dén C60 (con
C1 dén C4 nam trong khi) twong mg véi trong luong phan tir khoang 855-880.

Cho dén nay v6i nhitng phuong phap phan tich hién dai da xac dinh duoc nhiing

hydrocacbon riéng 1& trong dau dén mirc nhu sau ( bang 1)
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Bang 1: Cac hydrocacbon riéng I di xac dinh dwoc trong cac loai diu mé

. Solwrong
S . SO nguyén tir
Cac Day dong hydrocacbon
T , trong
hydrocacbon dang riéng
T phan tir
1€ dugc xac
dinh
1 N -parafin CnH2n+2 Cl1-C45 45
I -parafin CnH2n+2 C4-C7 15
2 < @ C8-C9 47
< @ Cl10-Cl11 10
I -parafin ¢ C14 - C25 .
3 (loai iso ¢ C12 va cao A
prenoid) hon
Cycloparafin CnH2n C5-C7 10
4 (1 vong) @ C8-0C9 53
< @ C10-C12 23
s Cycloparafin CnH2n-2 C8 5
(2 vong) @ C9-Cl12 20
Cycloparafin CnH2n-4
6 Cl10-C13 5
(3 vong) ¢
Cycloparafin (4
CnH2n- 6 C14 - C30
7 va 4
CnH2n- 8
5 vong)
Hydrocacbon
8 CnH2n- 6 C6-Cl11 16
thom (1 vong)
Hydrocacbon
9 thom (1 vongc6 | CnH2n- 6 C9-Cl12 41
nhiéu nhom thé)
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10

Hydrocacbon
thom

(2 vong)

CnH2n- 12

C10-C16

42

11

Hydrocacbon
thom (2 vong
loai difenyl)

CnH2n- 14

Cl12-CI5

15

12

Hydrocacbon
thomm(3 vong

loai phénanten)

CnH2n- 18

Cl4-Cl16

14

13

Hydrocacbon
thom (3 vong

loai fluoren)

CnH2n- 16

C15-Cl16

14

Hydrocacbon
thom (4 va

nhi€u vong)

CnH2n- 24

Cl6 - CI18

10

15

Hydrocacbon
hon hop
naphten — thom
(loai indan &

tétralin)

CnH2n- 8

C9-Cl4

20

16

Hydrocacbon
hon hop
naphten - thom
(loai nhiéu

vong)

Tong cong cac hydrocacbon riéng 1é cho dén nay da xac dinh duoc 1a 425. Con

doi voi cac chat khong thudc loai hydrocacbon trong dau mo, dén nay ciling da xac

dinh dugc khoang 380 hop chat, trong d6 phan 16n 1a cac hop chat luu huynh
(khoang 250 hop chét).
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a. Cac hop chit parafin cia ddu mé

Parafin 13 loai hydrocacbon rét phd bién trong céac loai hydrocacbon ciia dau mo.
Dau mo c6 d6 bién chét cang cao, ty trong cang nhe cang c6 nhiéu hydrocacbon loai
nay. Tuy theo ciu tric ma parafin duoc chia thanh hai loai d6 1a parafin mach thang
khong nhanh (goi 1a n-parafin) va parafin c6 nhanh (goi la iso-parafin).

e N-parafin

N-parafin 1 loai hydrocacbon d& tach va dé& xac dinh nhét trong sé cac loai
hydrocacbon ciia dau mo, cho nén hién nay véi viéc sir dung phuong phap sic ky
két hop vé6i riy phan tir dé tach n-parafin, da xac dinh duoc tat ca cac n-parafin tir
C1 dén C45.

Ham lugng chung cac n-parafin trong dau mé thuong tir 25-30% thé tich.

Tuy theo dau mé duoc tao thanh tir nhting thoi ky dia chit ndo, ma su phan bd
céc n-parafin trong dau s& khac nhau. No6i chung su phan bd nay tuan theo quy tic
sau: tudi cang cao, do sau lun chim cang 16n, thi ham lugng n-parafin trong phan
nhe ctia ddu mo cang nhiéu.

Nhu trong phan trude di khao sat, trong cac axit béo co ngudn gbc dong thuc
vat dudi bién thi ngoai sé nguyén tir cacbon chén trong mach cacbon chiém da sb.
Chinh vi vay khi mic d6 bién d6i dau con it, thi cac di chung trén cang thé hién 19,
nghia 13 trong thanh phan parafin ciia diu mo, loai c6 sd nguyén tir cacbon chin
trong phan tir cling s& chiém phan 16n. Khi do bién chat cua dau cang ting 1én, sy
hinh thanh cac n-parafin do cac phan ting hoé hoc phirc tap cang nhiéu, thi ty 1& cac
hydrocacbon n-parafin cé sb nguyén tir cacbon chdn va hydrocacbon n-parafin c6 sd
nguyén tir cacbon 1&. Ty 1& nay ting theo chiéu huéng giam dan cac n-parafin ¢ sd
nguyén tir cacbon chén va ting dan cic n-parafin c6 s6 nguyén tir cacbon 18, chit
yéu phu thudc vao do sau lan chim, it phu thude vao tudi dja chat cua chung.

Mot dic diém dang chu ¥ cua cac hydrocacbon n-parafin 1a bat dau tir cac n-
parafin c6 sd nguyén tir cacbon tir C18 trg 1én, & nhiét d6 thudng chung di chuyén
sang trang thai ran, khi ndm trong dau mo chiing hoic nim trong trang thai hoa tan
hodc & dang tinh thé lo limg trong dau. Néu ham lwong n-parafin tinh thé qué cao,

c6 kha nang lam cho toan b dau moé mét tinh linh dong va ciing bi dong dac lai.
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Trong bang 2 dudi diy sé& thdy rd nhiét do soi va nhiét do két tinh cua cac n-
parafin tir C18 tr¢ 1én:

Bang 2: Tinh chit ciia mét sé n-parafin trong diu mé

. . Nhiét d¢ két tinh
n-parafin Cong thurc Nhiét d6 s6i °C o
C16H34 287 18,1
Hexadecan
Heptadecan C17H36 303 21,7
Octadecan C18H38 317,5 28,1
C19H40 331,7 32
Nonadecan
‘ C20H42 345,3 36,7
Eicosan
C21H44 355,1 40,5
Heneicosan
C22H46 367 44 .4
Docosan
. C23H48 378.3 47,6
Tricosan
C24H50 389,2 50,9
Tetracosan
C25H52 399,7 53,7
Pentacosan
C26H54 409,7 56,4
Hexecosan
C27HS56 4194 59
Heptacosan
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Mot s6 ddu mo trén thé gidi co ham luong parafin ran ( tach ra ¢ -21°C ) rét cao,
vi vay ¢ ngay nhiét d6 thudng toan bd dau mo ciing bi dong dic lai. Tinh chit nay
clia cac n-parafin co trong lugng phén tir 16n da gay nhiéu khé khan cho quéa trinh
van chuyén va ché bién dau mo.

e Iso-parafin

Iso-parafin thuong chi nam & phﬁn nhe, con ph?m c6 nhiét do soi trung binh va
cao ndi chung chung rat it.

V& vi tri nhanh phu c6 hai dic diém chinh sau :

- Céc i-parafin trong dau mo co céu trac don gian, mach chinh dai, mach phu it
va ngan.

- Cac nhanh phu thuong 13 cac gbc métyl. Dbi véi cac iso-parafin mot nhanh
phu thi thuong dinh vao vi tri cacbon sb 2 hoic s6 3.

- Pbi véi loai ¢6 2, 3 nhanh phu thi xu huéng tao thanh cacbon bac 3 nhiéu hon
la tao nén cacbon bac 4, nghia 14 hai nhanh phu dinh vao trong mdt cacbon trong
mach chinh thuong it hon.

- Néu c6 nhiéu nhanh phu thi cic nhanh phu nim cach déu nhau 3 nguyén tir
cacbon (ciu tao isoprenoil).

Nhu & phén trudc da khao sat, vi trong cac vat liéu hiru co ban dau dé tao nén
dau mé co6 mat nhitng hop chat ¢6 cau tric isoprenoil, cho nén trong qua trinh bién
d6i chiing s& dé lai nhiing di chimg véi s lugng va kich thude khac nhau, tity theo
murc d6 cua qua trinh bién d6i d6. Nhu vay dau co qua trinh bién ddi cang it, ham
luong chiing s& cang nhiéu so v6i dau c6 do bién doi nhidu.

b. Céc hop chit naphten

Naphten 1 cac hop chét vong no, day 1a mét trong sb cac hydrocacbon pho bién
va quan trong ctia ddu mo. Ham luong cua chung trong ddu mo c6 thé thay doi tir
30-60% trong luong.

Naphten cta dau mo thuong gip dudi 3 dang chinh : loai vong 5 canh, loai vong
6 canh hodc loai nhiéu vong ngung tu hodc qua cau ndi con nhirng loai vong 7 canh

tré 1én thudng rat it khong dang ké.

Nhoém 4 - DHO7TMT Trang 20



Cong nghé sinh hoc moi truong X 1y sy ¢ tran dau

(CH>)11 - CH3 ~~_-(CH2)10 - CH3
/\/ R R I \[
L] Ry R™ 7
CH; H,C

Bang phuong phép phan tich phd khdi cho biét s6 vong ciia naphten cé thé 1én

dén 10-12 trong phﬁn c6 nhiét d6 soi rat cao ctia ddu mo, nhung trong thuc té chua
tach ra dugc mdt hop chit nao nhu thé ca. Chi co loai 5 vong (diamamtan C4H,, va
triterpan C;oHso) dugc xem la loai naphten co ) vong cao nhét thuc t& da tach ra
duoc tir ddu mo

Tuy nhién, trong ddu mo thi loai naphten 1 vong (5, 6 canh) c6 cac nhanh phu
xung quanh lai 14 loai chiém phan chi yéu nhét va ciing 1a loai dugc nghién ctru day
du nhét. Vi thé, nguoi ta da tach ra dugc hang loat naphten 1 vong ¢6 1, 2, 3 nhanh
phu trong nhiéu loai dau mo khac nhau. O trong phan nhe cta dau mo, chu yéu la
cac naphten mot vong véi cac nhanh phu rat ngan (thuong 1a cac nhém -CH3) va ¢
thé c6 nhiéu (1, 2, 3 nhanh). Con trong nhiing phﬁn ¢ nhiét dd soi cao ciia dau mo
thi cac nhanh phu nay lai dai hon nhiéu.

Trong nhiing trudng hop nhanh phu qué dai, tinh chat cua hydrocacbon nay
khong mang tinh ddc trung ctuia naphten nira, ma chiu anh hudéng cia mach parafin
dinh cung. Vi vay, nhiing loai nay thuong dugc ghép vao mot loai riéng goi 1a loai
hydrocacbon hén hop (hodc lai hop). Theo Rossini ddi véi nhimng loai nay (loai
naphten 1 vong c6 nhanh bén dai, tirc khi s6 nguyén tir cacbon cia chiing cao tir
C20 tr¢ Ién) thi thuong c6 2-4 nhanh phuy, trong nhanh phu thi thuong c6 mét nhanh
dai (thong thuong 1a mach thiang, néu c6 ciu triic nhanh thi chi rat it nhanh) va
nhitng nhanh con lai thi chii yéu 1a nhom métyl, rat it khi gip nhom etyl hay
isopropyl.

c. Cac hydrocacbon thom hay aromatic

Céc hydrocacbon thom 13 hop chét hydrocacbon ma trong phan tir ctia chung c6
chira it nhat mot nhan thom. Trong dau mo c6 chia ca loai mot hodc nhiéu vong.

Loai hydrocacbon thom 1 vong va cic déng dang cta no6 1a loai phd bién nhat.
Benzen thuong gip voi sb lugng it hon tit ca. Nhitng dong dang cia benzen (C7-
C15) no6i chung déu da tach va xac dinh duoc trong nhiéu loai dau mo, nhitng loai

ankylbenzen véi 1, 2, 3, 4 nhanh phu nhu toluen, xylen, 1-2-4 trimétylbenzen déu 1a
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nhitng loai chiém da s6 trong cac hydrocacbon thom. Tuy vdy, loai 4 nhanh phu
tetra-métylbebzen (1, 2, 3, 4 va 1, 2, 3, 5) thuong théy voi ty 1€ cao nhét. Theo
Smith thi ham lugng t6i da ciia Toluen trong dau vao khoang 2-3%, Xylen va

Benzen vao khoang 1-6%.

~ o~ W
Loai hydrocacbon thom 2 vong cé ciu tric ngung tu nhu naphtalen va dong
dang hodc cu tric cau ndi nhu nhu diphenyl néi chung déu c6 trong dau mo. Loai

cau trac don gian nhu diphenyl thi it hon so vé6i cdu triic hai vong ngung tu kiéu

()

Trong céc diphenyl ciing xac dinh dugc mot s dong dang cta nd nhu 2- metyl,3

naphtalen.

metyl,4-metyl diphrnyl; 3-etyl va isopropyl diphenyl, cling nhu loai c6 2, 3 nhom
thé metyl.

Trong nhiing phﬁn ¢ nhiét do s6i cao ctia ddu mo, c6 mat hydrocacbon thom 3
hodc nhidu vong ngung tu.
d. Cac hydrocacbon lai hop

Néu nhu céc loai hydrocacbon thuan khiét vira khao sat trén c6 khong nhiéu
trong ddu mo ¢ nhiing phan doan c6 nhiét do soi cao thi hydrocacbon dang lai hop
(tc 14 hop chit ma trong ciu triic cta nd c¢6 chira nhiéu loai hydrocacbon vira ké
trén) lai phd bién va chiém da sb. CAu truc hydrocacbon lai hop nay trong dau mo
rt gin v6i cdu trac hdn hop twong ty trong cac vat liéu hitu co ban dau tao thanh
dau, cho nén dau cang c6 d6 bién chat thap thi s& cang nhiéu hydrocacbon loai nay.

Loai hydrocacbon lai hop dang don gian nhat 1a tétralin, indan, d6 1a loai gom 1

vong thom va 1 vong naphten két hop:
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Tetralin Indan

Piéu dang chu ¥, khi so sanh vé ciu tric cac dong dang cua tetralin ciia ddu mo
va nhitng dong déng tuong ng cla naphtalen, thi thdy mot sy twong ty vé sb lugng
cling nhu vi tri cdc nhom thé metyl dinh vao cac phéan tir ciia chiung. Do d6, c6 thé
xem nhu ching c6 cting mot ngudn gdc ban dau, va su tao thanh cac hydrocacbon
tetralin c6 18 1a giai doan bién doi tiép sau cua naphtalen trong qua trinh tao thanh
dau mo.

Nhiing hydrocacbon lai hgp phuc tap hon (1 vong thom ngung tu véi 2 vong
naphten tré 1én) so véi loai don gian thi s6 lugng cua chung & trong dau c6 it hon,
vivdy cdu tric loai tetralin va indan duge xem 1a ciu triic chil yéu cta ho nay. Trong
nhimg cau trac hdn hop nhu vy, nhanh phu dinh vao vong thom thudng 1a nhom

metyl, con nhanh phy dinh vao vong naphten thudng 1a mach thang dai hon.

2.2.2.2. Cac chit phi hydrocacbon

Pay 1a nhitng hop chat, ma trong phan tir cia né ngoai cacbon, hydro con c6
chira oxy, nito, luu huynh tirc 13 nhitng hop chét hitu co ciia oxy, nito, luu huynh.
Mot loai hop chit khac ma trong thanh phén cua no ciing co ca déng thoi O, N, S sé
khong xét ¢ day, né thudc nhom chat nhua va asphalten s€ dugc xem xét sau.

Noi chung, nhitng loai diu non, do bién chit thip, ham luong cac hop chét chira
cac di nguyén t6 ké trén déu cao hon so voi cac loai dau gia c6 do bién chat 16n.
Ngoai ra tiy theo loai vat liéu hitu co ban dau tao ra dau khac nhau, ham luong va
ty 1& cua timg loai hop chit ciia O, N, S trong ting loai dau ciing s& khac nhau.

Can chii y, dimg vé thanh phan nguyén t6 thi ham luong O, N, S trong dau mo
rat it, tuy nhién, vi nhimg nguyén t6 nay thuong két hop voi cac gde hydrocacbon,
nén trong lugng phan tir cua chiing ciling tuong duong véi trong lugng phan tir cua

hydrocacbon ma no di theo do dé6 ham lugng ctia chung kha 16n.
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a. Cac hop chit ciia luu huynh trong ddu mé

Pay 1a loai hop chit c6 phd bién nhit va cling dang chi ¥ nhat trong s cac hop
chat khong thudc loai hydrocacbon ciia dau mo.

Nhimng loai dau it luvu huynh thuong c6 ham lugng luu huynh khéng qua 0,3-
0,5%. Nhitng loai dau nhiéu Ivu huynh thuong c6 1-2% tré 1én.

Hién nay, trong dau mo d3 xac dinh duoc 250 loai hop chét cua luu huynh.

Nhitng hop chit nay thudc vao nhitng ho sau:

- Mercaptan R-S-H

- Sunfua R-S-R’

- Disunfua R-S-S-R’

- Thiophen : LS /J

- Luu huynh tu do: S, H2S.

Luu huynh dang Mercaptan chi gip trong phan nhe cta dau mo (dudi 200°C).
Céc mercaptan ndy c6 gdc hydrocacbon cdu triic mach thang, nhanh vong naphten.
Ciing gidng nhu cac hydrocacbon trong phan nhe, nhitng gdc hydrocacbon c6 mach
nhanh ctia mercaptan ciing chi 1 nhitng goc nho (hau hét 13 metyl) va it. Luu huynh
& dang mercaptan khi & nhiét d6 khoang 300°C dé bi phan hity tao thanh H,S va cac
sunfua, & nhiét d6 cao hon nira chung c6 thé phan hiy tao H,S va cac hydrocacbon
khéng no, tuong tmg véi gbe hydrocacbon ciia né

2CsH;;SH ———  CsH;-S- CsH;; + H
CsH;SH ——— > CsH o+ H,S

Mit khac mercaptan lai rat d& bi oxy hoa, ngay ca voi khong khi tao thanh

disunfua, va néu voi chat oxy hoa manh, co thé tao thanh Sunfuaxit.
2C;H,SH +1/2 Oy — C3H;SS C3H; + H,0
2C;H,SH ——— > (;H;SO,0H

Luu huynh dang sunfua c6 trong dau mo c6 thé ghép lam 3 nhém: cac sunfua
nam trong ciu trac vong no (tiophan) hodc khong no (tiophen) cac sunfua véi cac
gbc hydrocacbon thom naphten. Trong du mé nhiéu noi ciing da xac dinh duogc cic

sunfua c6 gdc hydrocacbon mach thing C2-C8, cac sunfua nam trong naphten mot
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vong C4-C14, cac sunfua nam trong naphten hai vong C7-C9, con céac sunfua nam
trong naphten ba vong mdi chi xac dinh dugc mot chét 1a tioadamantan, ciu truc
hoan toan nhu adamantan.

N6i chung, cac sunfua nim trong vong naphten (sunfua vong no) c6 thé xem 1a
dang hop chit chira S chil yéu nhét trong phan doan c¢6 nhiét d6 so6i trung binh ciia
dau mo. Céu tric cua chiing giéng hoan toan ciu trac cua cac naphten 2, 3 vong &
phan doan do.

Nhiing sunfua ¢ gbc 1a cac hydrocacbon thom 1, 2 hay nhiéu vong hodc nhiing
gdc 1a hydrocacbon thom hdn hop véi cac vong naphten, lai 1a hop chét chira S chu
yéu & nhirng phan doan c6 nhiét do soi cao.

Tuong ty nhu cac hydrocacbon hén hop naphten-thom & nhitng phan doan c6
nhiét do s6i cao ctia dau mo, cac hop chit cua S ciing c6 dang hdn hop khéng ngung

tu ma qua cau noi nhu:

O (C‘H:]n [ } ._ (CHE)H —U
S S

Luu huynh dang disunfua thuong cé rat it trong dau mo, nhit 13 & cac phan doan
c6 nhiét do s6i thap va trung binh cta dau mo. O phan doan c6 nhiét d6 soi cao thi S
dang nay c6 nhiéu va ph6 bién. Nhitng loai diu mo trong qua trinh di cu hay ¢
nhitng ting chtra khong sau bi oxy hoa thuong c6 nhiéu S disunfua vi cac mercaptan
d& dang bi oxy hoa chuyén hod thanh disunfua (nhu da néi & trén).

Luu huynh dang tiophen da vong 1a nhimng dang c6 cu tric nhu sau:

SuENONS RGOS .

Benzotiophen Dibenzotiophen Naphta benzotiophen
Nhiing loai nay thuong chiém tir 45-92% trong tat ca cac dang hop chat chira S
ctia ddu mo, nhung trong sé do thi tiophen va mot s6 dong ding ciia n6 thudng 1a it
hon ca, tham chi c6 loai dau mo ciing khong thay cé. Nhitng dong dang ciia tiophen
da xac dinh dugc 1a nhimg loai mot nhom thé (chu yéu 1a nhom thé metyl) nhu 2,

3,..metyl tiophen, loai 2 nhom thé nhu 2, 3; 2, 4; 2, 5 va 3,4 dimetyl tiophen, loai 3
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nhoém thé va 4 nhom thé metyl. Di v6i benzotiophen, di xac dinh duge 4 dong
dfmg ¢4 1 nhom thé metyl (2, 3; 4; 7); 8 d@)ng drfmg 6 hai nhom thé metyl (2,3; 2, 4;
2,5;2,6;2,7;3, 6;3, 7) mot déng déng c6 mot nhom thé etyl (2) va mét déng déng
c6 mot nhom thé propyl (3).

Ngoai cic dang hop chit chtra luu huynh da ké trén, trong dau mé con chira S
dudi dang tu do va luu huynh dang H,S. Tuy nhién, luu huynh nguyén té ciing nhu
lwu huynh H,S khong phéi trong diu nao ciing c6, ching thay dbi trong mot gidi
han rat rong d6i voi cac loai dau khac nhau. Thi du, lvu huynh nguyén t6 c6 thé
khac nhau dén 60 1an nghia 1a c6 thé co tir 0,008 dén 0,48% trong dau mo, con luu
huynh

H,S ciing vay, c6 thé tir rat it (Vét) cho dén 0,02%. Gita ham lugng luu huynh
chung trong diu mé va ham luong luu huynh nguyén t3, luu huynh H,S khong c6
mot moi quan hé nao rang budc, nghia la c6 thé ¢6 nhirng loai dau nhiéu luu huynh,
nhung van it H,S, nguoc lai ¢ nhiing dau it luu huynh nhung lai c6 ham lugng H,S
cao. Vi luu huynh dang H,S ndm dudi dang hoa tan trong diu mo, d& dang thoat ra
khoi dau khi dun néng nhe, nén chung giy an mon rat manh cac hé dudng dng, cac
thiét bi trao d6i nhiét, chung cit ... Do d6 thuong cin ¢ vao ham luong luu huynh

H,S c6 trong ddu ma phan biét dau “chua” hay “ngot”. Khi ham lugng H,S trong
dau duéi 3,7ml/l dau dugc goi la dau “ngot”, nguoc lai qua giol han do dau duogc
goi 1a “chua”. Can chti y khi dun néng, thi luu huynh dang mercaptan ciing dé dang
bi phan huy, tao ra H,S va do do téng ham lugng H,S thyc té trong cac thiét bi dun
nong s€ cao lén.

Dang hop chat chira luu huynh cudi cling c6 trong dau véi s6 lugng rat it d6 1a
loai ma trong cAu triic ciia nd con ¢ ca Nito. D6 1a cac hop chit loai Tiazol,

tioquinolin, tiacrydin:

Ve se

Tiazol 1-3 .
Tiacridin
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b. Cac hop chit cia Nito trong ddu mé

Céc hop chét cua nito dai bd phan déu nam trong phan doan c6 nhi¢t do soi cao
ctia dau mo. O cac phan doan nhe, cac hop chat chira N chi thiy duéi dang vét.

Hop chét chira nito ¢6 trong ddu moé khong nhiéu 1dm, ham lugng nguyén t6 nito
chi tir 0,01 dén 1%. Nhiing hop chat chira nito trong dau, trong cau triic phén tir cia
n6 c6 thé co loai chira mot nguyén tu nito, hay loai chtra 2, 3 tham chi 4 nguyén tu
nito.

Nhitng hop chat chira mdt nguyén tir nito duwoc nghién ctru nhiéu, chung thudng
mang tinh bazo nhu pyridin, quinolin, izo quinolin, acrylin hodc c6 tinh chét trung

tinh nhu céc vong pyrol, indol, cacbazol, benzocacbazol.

B h [
LN?”” O\/r;; ffj\

Pyridin Quinolin Iso- quinolin

Trong céc dang hop chéat chira mot nguyén tir nito ké trén thi dang pyridin va
quinolin thudng c6 nhiéu hon ca. Cac quinolin véi sb nguyén tir cacbon C9-C15
cling tim thiy trong phan doan c6 nhiét d6 s6i 230°C dén 330°C cua dau mo. O
phan doan c6 nhi¢t do soi cao, théy c6 nhiing hop chét 3 vong nhu: 2,3 va 2, 4 -
dimetyl benzo quinolin. Noi chung, & phan doan c6 nhiét do soi thap va trung binh
ctia dau mo thi thuong gip cac hop chat chira nito dang pyridin, quinolin, con &
nhting phan doan c6 nhiét d§ soi cao cua dau mo, thi céc hop chét chtra nito dang
cacbazol va pyrol 1a cha yéu.

Nhitng hop chét chira 2 nguyén tir nito trd 1én, thudng co rat it so véi cac loai
trén. Nhitng loai nao thuoc dang Indolquinolin, Indolcacbazol va porfirin. béi voi
cac porfirin 1a nhitng chét chira 4 nguyén tu nito, lai thuong cé xu hudng tao nén
nhitng phtrc chét v&i kim loai, nhu vanadium, niken va sit. Nhiing loai nay s€ dugc
khao sat ky hon ¢ phan cac phirc co - kim ciia ddu mo.
¢. Cac hop chit ciia Oxy trong dau mé

Trong dau mo, cac hop chét chira oxy thuong cé dudi dang cac axit (tuc co

nhom -COOH) céc x€tdn (c6 nhém -C=0) cac phenol, va cac loai ester va lacton
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nira. Tuy vy trong sd ndy cac hop chat chira oxy dudi dang cac axit 1a quan trong
hon ca. Céc axit trong diu mo hau hét 1a cac axit mot chirc. Trong cac phan doan c6
nhiét d6 soi thap ciia dau mé cac axit hau nhu khong c6. Axit chira nhiéu nhat &
phan doan c6 nhiét do soi trung binh cua dau mo (C20-C23) va ¢ phan doan co
nhi¢t do soi cao hon thi ham lugng céc axit lai giam di. Vé céu truc, nhting axit c6
sd nguyén tir cacbon trong phan tr dudi C6 thuong la cac axit béo. Nhung loai c6
sd nguyén tir cacbon trong phan tir cao hon, thuong 1a cic axit c6 goc 1a vong
Naphten 5 canh hodc 6 canh. Nhitng loai nay chiém phan chi yéu ¢ phan doan c6
nhiét do soi trung binh ctia ddu mé. Tuy vy ngay ca trong phan c6 nhiét do soi cao,
cling van con co cac axit béo mach thang hodc nhanh kiéu isoprenoid, nhung sd
luong chung khong nhiéu bang nhiing loai vong ké trén. O nhiing phan doan rit
ning, cac vong ciia hydrocacbon lai mang tinh chit hdn hop giita naphten va thom,
cho nén céc axit & phan doan nay ciing ¢ cu trac hdn hop naphten-thom twong tur
nhu vay. Con cic axit nam trong phan cin ciia dau co céu triic phirc tap giéng cau
tric ciia cac chat nhya asphalten, nén ching dwoc goi 1a axit asphaltic, trong thanh
phan c6 thé con c6 ca cac di nguyén té khac nhu: S, N.

Vi nhiing axit nam trong cac phan doan c6 nhiét d soi trung binh da phan 1a cac
axit c6 gdc 1 vong naphten nén chung dugc goi 1a cac axit Naphtenic. Nhung ciing
can cht ¥ rang, khi tach cac axit nay ra khoi dau (hodc cac phan doan) bang kiém,
thi dong thoi kéo ludn ca cac axit béo (mach thiang hodc nhanh), cho nén xa phong
naphten tach ra dugc luc d6 1a mot hdn hop ciia hai loai trén. Cac phenol trong dau
mo thuong gip 1a phenol va cac dong ding cua no, ciing nhu gip ca B- naphtol va
dong dang. Ham lugng cac phenol noi chung chi khoang 0,1-0,2%. Ban than phenol

lai thuong c6 s6 luong it hon so véi cac dong dang.

OH
e OH
| P
Phenol b -Naphtol
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Céc xéton mach thang C2-C5 tim thdy trong phan nhe cta dau mé. Trong phin
c¢6 nhiét do sbi cao thi phat hién cé xéton vong. Cac xéton ndi cung khong nhidu

trong dau mo va ngay ca trong phan ning ctua dau.

2.2.2.3. Cac kim logi trong dau mé

Kim loai ¢ trong ddu mo khong nhiéu, thuong tir vai phan triéu dén vai phan
van. Chiing nam trong dau mo thuong & cic phan doan c6 nhiét do soi cao va dudi
dang phirc voi cac hop chét hitu co (co-kim), thong thuong 1a dang phirc véi
porphirin va dang phtrc v6i cac chit hiru co khac trong diu mo, trong d6 dang phtrc
v6i porphirin thudng c¢é s6 lwong it hon.

Nhiing kim loai nam trong phtic porphirin thuong 1 cac Ni, Va. Trong nhiing
loai diu nhiéu S chira nhiéu porphirin dudi dang phic véi Va, nguoc lai trong
nhting dau it S, dic biét dau c6 nhiéu nito, thi thuong chua nhiéu porfirin dudi dang
phirc voi Ni. Do d6, trong nhitng ddu mé chira nhiéu S, ty 18 Va/Ni thuong 16n hon
1 (3 10 1an), con trong ddu mo chira it S, ty 16 Va/Ni thudng nho hon 1 (0,1).

Nhitng phtrc kim loai v6i cac chat hitu co khac trong dau c6 dic tinh chung la
khong phan tmg véi cac axit khac voi cac phire kim loai- porphirin. Piéu nay c6 thé
1a do trong cdu triic clia nd, bén canh porphirin con c6 thém nhitng vong thom hoic
naphten ngung tu. Loai phirc nhu thé tuy chiém phan 16n, nhung van chwa nghién
ctru dugc day du.

Kim loai trong cac phuc co-kim néi trén, ngoai Va va Ni con cod thé c6 Fe, Cu,
Zn, Ti, Ca, Mn.. ...S6 luong cic phirc kim loai nay thudng rat it so v6i cac phic Va

va Ni.

2.2.2.4. Cic chit nhwa va asphalten ciia dau mé.

Céc chit nhwa va asphalten ctia ddu mo 13 nhitng chat ma trong cdu tric phan tir
ctia n6 ngoai C va H con c6 ddng thoi cac nguyén té khac nhu : S, O, N, ching c6
trong lwong phan tir rat 16m, tir 500-600 tré 1én. Boi vy cac chat nhya va asphalten
chi c¢6 mit trong nhitng phan doan ¢ nhiét do soi cao va cin ciia ddu mo.

a. Asphalten ciia diu mé

Asphalten ciia hau hét cac loai ddu mo déu c6 tinh chat giéng nhau.

Nhoém 4 - DHO7TMT Trang 29



Cong nghé sinh hoc moi truong X 1y sy ¢ tran dau

Asphalten c6 mau nau sam hoic den dudi dang bot ran thu hinh, dun néng ciing
khong chay mém, chi co bi phan huy néu nhiét dé dun cao hon 300°C tao thanh khi
va cbc. Asphalten khong hoa tan trong ruou, trong xing nhe (eter dau mo), nhung
c6 thé hoa tan trong benzen, clorofor va CS,.

Pic tinh dang chi ¥ ciia Asphalten 1a tinh hoa tan trong mot sé dung méi ké trén
thi thyc ra chi 1a qua trinh truong trong dé hinh thanh nén dung dich keo. Cho nén,
c6 thé noi Asphalten 13 nhimg phan tr keo “wa” dung méi nay nhung lai “ ghét”
dung moéi khac. Bang cach thay doi dung méi co thé tich Asphalten ra khoi dau mo.
Ban than Asphalten khi nim trong diu mo thi thiy ring diu mo 1a mot hdn hop
dung mo6i ma Asphalten vira “ua” (benzen va hydrocacbon thom noi chung) va vira
“ky” (hydrocacbon parafinic va naphten). Cho nén, trong nhirng loai dau c6 d6 bién
chit cao mang dic tinh parafinic, rit nhiéu parafin trong phan nhe thi luong
Asphalten trong nhiing loai diu nhe d6 thudng rat it va nam dudi dang phan tan lo
limg, d6i khi chi c6 & dang vét. Nguogc lai, trong nhimng loai dau bién chét thap tic
dau ning, nhiéu hydrocacbon thom, thi thuong chtra nhiéu Asphalten va ching
thuong ¢ dudi dang dung dich keo bén viing. Asphalten thudng c6 tri sb brém va tri
sO i6t cao, co nghia chung c6 thé mang dic tinh khong no. Tuy nhién, ciing co thé
nghi rang, cac halogen nay (Br va I,) ¢ thé di két hop voi Oxy va luu huynh dé tao
nén nhiing hop chat kiéu Ocxoni hodc Sulfoni.

V& cu trac, cac Asphalten rat phuc tap, chung duoc xem nhu 1a mot hop chat
hitu co cao phan tu, voi nhitng mic d6 trung hop khac nhau. Cho nén trong lugng
phan tir cta chiing c6 thé thay d6i trong pham vi rong tir 1000 t&i 10000 hodc cao
hon. Céc Asphalten c6 chira cic nguyén t6 S, O, N ¢6 thé nam duéi dang cac di
vong trong hé nhidu vong thom ngung tu cao. Cac hé vong thom nay ciing c6 thé
dugc nbi véi nhau qua nhimg cau ndi ngin dé trod thanh nhitng phéan tir co trong
lugng phan tur lon.

b. Cac chat nhya ciia dau mé

Céc chét nhya, néu tach ra khoi dau mo chung s& 13 nhiing chét long dac quéanh,
d6i khi ¢ trang thai ran. Chung c6 mau vang sam hodc néu, ty trong 16n hon 1, trong
lugng phan tir tir 500 dén 2000. Nhuya tan dugce hoan toan trong cac loai dau nhon

cua dau mo, xang nhe, cling nhu trong benzen, cloroform, ete. Khac véi asphalten,
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nhya khi hoa tan trong cac dung moi ké trén chung tao thanh dung dich thuc. Mt
khac, cling nhu asphalten, thanh phan nguyén t6 va trong lugng phan tir clia nhya
thi tir cac loai ddu mé khac nhau, hodc tir cac phan doan khac nhau cua loai dau do,
hau nhu gan gidng nhau, c6 nghia chung khong phu thudc gi vao ngudn gc.

Nhu vy nhya cta ddu mo bat ky ngudn gdc nao ciing déu cé thanh phan nguyén
t6 va trong luong phan tu gﬁn nhu nhau. Tuy nhién, nhya cia phan doan néng, déng
thoi ty 1¢ C/H cia nhya trong phén doan c6 nhiét d¢ soi thép hon. Sy tang ty s6 C/H
nay chu yéu 1a ting C chir khong phai 1a do giam H vi trong nhwa & cac phan doan,
hau nhu H it thay dbi. Can chii y & day ham luong S va O trong nhwa co trong
lwong phan tir 16n déu giam mot cach rd rét.

Mot tinh chat rat dic biét cia nhya 1a c6 kha nang nhudém mau rat manh, dic
biét 1a nhya tir cac phan doan nang hodc tur dau tho, kha nang nhudm mau cua
nhitng loai nhya nay gip 10-20 1in so v6i nhua cta nhimg phin doan nhe nhu
kerosen.

Chinh vi vay, nhiing san phdm trang (xing, kerosen, gas-oil) khi c6 1in nhya
(hodc tao nhya khi bao quan) déu tré nén co6 mau vang. Nhiing loai dau mo rat it
asphalten, nhung van c6 mau sam dén nau den (nhu dau Bach HO Viét Nam) chinh
1a vi su 6 mit cac chat nhua néi trén.

Vé tinh chit hoa hoc, nhua rit giéng asphalten. Nhya rat dé chuyén thanh
asphalten, vi du chi can bi oxy hoa nhe khi c6 sy tham nhap ctia oxy khong khi &
nhiét do thuong hay dun nong. Tham chi khi khong c6 khong khi chi dun nong
chung ciing c6 kha ning tir nhya chuyén thanh asphalten do cic qua trinh phan tng
ngung tu dugc thtrc hi¢n sau rong. Chinh vi thé, cac loai ddu mo khi c6 do bién chat
cao, muc do 1in chim cang sau, thi su chuyén ho4 tir nhya sang asphalten cang dé,
ham lugng nhya s& giam di nhung asphalten tao thanh dugc nhiéu 1én. Nhung vi
nhting loai dau nay lai mang dac tinh parafinic, nén asphalten tao thanh lién duoc
tach ra khoi dau (vi asphalten khong tan trong dung méi parafin) nén thuc té trong
dau khai thac duoc cudi cung lai chira rat it asphlten. Do do, dau cang nhe cang
mang ddc tinh parafinic cang it nhya va asphalten.

Nhu vy vé ban chat hoa hoc, nhya va asphalten cung mot ngudn goc va thirc

chat asphalten chi 1 két qua bién d6i sdu hon cta nhya. Chinh vi vy, trong luong
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phan tir cua asphalten bao gid ciing cao hon nhwa, va gan day dwa vao mét s két
quéa phén tich cdu trac nhya va asphalten, dd cho thidy phan 16n cacbon déu nam
trong h¢ vong ngung tu nhung hé vong ngung tu cua asphalten rong 16n hon. Do
thom hod (tirc ty s6 C nam trong vong thom / tong lugng C trong phan tir) ctia nhya
chi tir 0,14 dén 0,25 trong khi d6 cuia asphalten tir 0,20 dén 0,70. Mit khéc, ty 18
phan gdc hydrocacbon mach thang nhanh phuy trong phan tir nhya 1 20-40%. Trong
khi do ¢ assphalten chi c6 10-35%. No6i chung nhitng nhanh phu nay & asphalten
thudng rat ngan, trung binh chi 3-4 nguyén tir C, trong khi d6 ¢ nhwra bao gio ciing
dai hon. Tuy nhién khi nhya hay asphalten c6 vong naphten va vong thom ngung tu
thi nhanh phu bao gid ciing c6 chiéu dai 16n hon, s luong nhiéu hon dinh xung
quanh phan vong naphten, con ¢ phan vong thom, cac nhanh phu bao gid ciing ngin
(chu yéu 1a gbc metyl) va sb luong ciing it hon.

c. Axit asphaltic

Nhu phan trude da noi cac axit trong phan cin ning ciia diu mo cé trong luong
phan tu rat 16n, dic tinh phén géc co ban cua nd rat véi dic tinh cia cac chit nhua
va asphalten, cho nén con dugc goi la axit asphaltic. Cac axit asphaltic tach ra khoi
dau, ciing 1a mot chat giébng nhu nhuya, trong luong riéng 16n hon 1. Nhung axit
asphaltic khé hoa tan trong xang nhe, chi hoa tan trong rugu va cloroform. Chinh vi
vay, khi x4c dinh cac chat nhwra-asphalten bang phuong phap két tia asphalten trong
dung moi parafinic (xing nhe, ete dau mo, n-heptan) thi axit asphaltic nam vao két
tha voi asphalten. Sau d6, dung rugu etylic rira két tua asphalten, s& tich duoc axit
asphaltic.

Axit asphaltic ciing c¢6 thé duge xem nhu mét axit polinaphtenic vi trong phén tir
ctia nd chira nhiéu vong polinaphten ngung tu v6i hydrocacbon thom. Khac véi cac
axit polinaphtenic da khao sat trong phan trudc, trong phan tir ctia cac axit asphaltic
¢ ca luu huynh, dong thoi mudi natri cta axit asphaltic rit khé tan trong mudi,
mudi Cu cta né khong tan trong xang.

Axit asphaltic trong ddu mé duoc xem nhu 13 san pham trung gian cta qua trinh
bién ddi tir hydrocacbon ban dau thanh nhya va asphalten trong thién nhién. Qué
trinh oxy hoa cac hydrocacbon ctia dau mé trong diéu kién tao thanh dau khi s& dan

dén qua trinh tao thanh cic san phdm mang tinh axit (Axit asphaltic) va sau dé bién
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d6i thanh cac san pham trung tinh (nhwa va asphalten). Vi vay, néu do mot su thay
ddi diéu kién dia chat nao d6 1am cho cac tang chira dau bi nang 1€n, hodc co nhiéu
khe nut, dicu kién tiép xtc va xam nhap ciia oxy khong khi xay ra dé dang, thi dau
c6 thé thay d6i thanh phan theo chiéu huéng ting nhanh cic chat nhya va asphalten,
va giam thap thanh phan hydrocacbon trong dau. Két qua 1a ty trong dau ting Ién,

chat luong dau kém di.

2.2.3. Cac qua trinh bién doi dau trong nwéc bién
Khi mdt vu tran dau xay ra, dau nhanh chéng lan toa trén mat bién. Cac thanh
phan cua dau s& két hop véi cac thanh phan cé trong nudc bién, cung voi cac dicu

kién vé song, gio, dong chay... s€ trdi qua cac qua trinh bién d6i nhu sau:

2.2.3.1. Qua trinh lan toa
Dau mo va san pham ddu mo 13 chat long co do hoa tan rat thap trong nudc, dic

biét 1a nude bién. Do d6, khi khdi dau roi vao nudc s& xay ra hién tuong chay lan
trén bé mit nude. Phan phéi dau tran trén mat bién dién ra dudi anh huong cua luc
hap dan. N6 dugc kiém soat bang dau nhdt va stc cang bé mat nude. Qué trinh nay
duoc chu y dac biét nham ung clru su ¢6 tran dau hiéu qua.

Trong diéu kién tinh, mot tAn dau co thé lan phu kin 12km* mit nude, mot giot
diu (nira gam) tao ra mot mang dau 20m” véi d6 day 0,001 mm c6 kha ning 1am
ban 1 tn nudc. Qua trinh lan toa dién ra nhu sau: dau lan tir ngudn ra phia c6 bé
mit 16n nhat, sau do thi tiép tuc lan chay vo hudng. Khi tao thanh mang du mong,
mang s& bi v& dan ra thanh nhiing mang c6 dién tich nho hon va trén bé mat dau
xuat hién cac vét khong co dau.

Do céc qua trinh boc hoi, hoa tan ma mat do, do nhét tang, stic cang bé mit giam
dan cho dén khi d6 day cua 16p dau dat cuc tiéu thi qua trinh chay lan cham dut.

Truong hop khong c6 cac yéu t6 nhiéu thi dau lan toa thanh mot vong tron, bao
pht mdt dién tich t6i da la: Smax = R’max

Trong thyc té thi qua trinh chay lan trén bién chiu tac dong 16n bai cac yéu td

song, gi6 va thuy triéu.
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2.2.3.2. Qua trinh bay hoi
Song song vdi qué trinh lan toa, dau s& bdc hoi tuy thudc vao nhiét do soi va ap

sudt riéng phan cia hydro va cacbon trong diu mo ciing nhu cac diéu kién bén
ngoai: nhiét do, song, tbe do gio va dién tich tiép xuc giita dau voi khong khi. Cac
hydro va cacbon c6 nhiét do soi cang thap thi ¢ téc d6 bay hoi cang cao. O diéu
kién binh thudng thi cac thanh phan ciia dau véi nhiét do soi thip hon 200° C s& bay
hoi trong vong 24 gid. Cac san pham nhe nhu dau hoa, gasolil c6 thé bay hoi hét
trong vai gio. Céc loai dau thd nhe bay hoi khoang 40%, con dau thé ning hodc dau
ning thi it bay hoi, thim chi khong bay hoi. Téc d6 bay hoi giam dan theo thoi
gian, lam giam khdi lugng dau, giam kha ning bdc chiy va tinh doc hai, dong thoi
qué trinh bay hoi cling lam ting do nhot va ti trong ctia phan dau con lai, 1am cho

toc do lan toa giam.

2.2.3.3. Qud trinh khuéch tan
Pay 1a qua trinh xay ra sy x4o tron giita nude va dau. Cac vét dau chiu tic dong

clia song, gio, dong chay tao thanh cac hat dau c6 kich thudc khac nhau, trong d6 ¢
cac hat di nho va du bén c6 thé tron tuong ddi bén vao khéi nude. Pidu nay lam
dién tich bé mat hat dau tang lén, kich thich su léng dong dau xuéng day hodc giup
cho kha ning tiép xtc ciia hat dau vdi cac tac nhin oxi hoa, phan huy dau ting, thuc
day qué trinh phan huy dau.

Hién tuong trén thuong xay ra ¢ nhitng noi song v va phu thudc vao ban chit
dau, do day lop dau cling nhu tinh trang bién. Tai diéu kién thuong cac hat dau nhe
¢6 d6 nhdt nho c6 thé phan tan hét trong mot vai ngay, trong khi d6 cac loai co do

nhot 1on hodc loai nhii tuong dau nudc it bi phan tan.

2.2.3.4. Qua trinh hoa tan
Su hoa tan ctia dau trong nudce chi gidi han ¢ nhitng thanh phan nhe. Téc d6 hoa

tan phu thudc vao thanh phin dau, mic do lan truyén, nhiét do ciing nhu kha ning
khuéch tan dau. Dau FO it hoa tan trong nudc. D& hoa tan nhit trong nude 1a xing
va kerosen. Tuy nhién trong moi truong hop, ham luong dau hoa tan trong nudc

luén khong vuot qua 1 phan triéu tirc 1 mgy/l.
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Qué trinh hoa tan ciing lam ting kha ning phan huy sinh hoc cuia dau. Song day
chinh la yéu t6 1am tang tinh doc cua dau dbi véi nuée, gay mui, dau doc hé sinh
thai dong thuc vat trong nudc, dac biét dbi véi dong vat, dau thim truc tiép va tu tu

vao co thé sinh vat dan dén sy suy giam cht lugng thuc pham.

2.2.3.5. Qua trinh nhii tuong hod
Pay 14 qua trinh tao thanh céac hat keo giita dau va nudc hodc nudc va dau.

a. Keo dau nudc: 1a hat keo ¢6 vo 1a dau, nhan 1a nudce; 1a cac hat dau ngam nudc
lam tang thé tich kh6i dau 3 - 4 lan. Cac hat kha bén, kho v ra dé tach lai nuéc.
Loai keo d6 c6 d6 nhét rat 1on, kha ndng bam dinh cao, gy can trd cho cong tac thu
gom, kho lam sach bo bién.

b. Keo nuée dau: hat keo ¢6 vo 1a nudce, nhan 1a dau, duoc tao ra do céc hat dau co
dd nhét cao dudi tac dong lau cia song bién, nhat 1a cac loai song vo. Loai keo nay
kém bén vitng hon va dé tach nudc hon.

Nhil twong hod phuy thudc vao thanh phan dau va ché d6 hdn loan ciia nue bién.
Gi6 cap 3, 4 sau 1- 2 gid tao ra kha nhiéu cac hat nhii twong dau nudc. Dau c6 do
nhét cao thi dé tao ra nhii trong dau nude. Cac nhii twong 6n dinh nhét chia tir 30%
dén 80% nudc. Nhii trong hoa lam giam téc d6 phan hiy va phong hoa dau. No
cling lam tang khdi lugng chit 6 nhidm va lam tang s6 viéc phai lam dé phong

chong 6 nhiem.

2.2.3.6. Qud trinh ling két
Do ti trong nho hon 1 nén dau mé va san pham dau mo thudong ndi 1én mat nudc

ma khong ty chim xudng day. Cac loai nhii trong sau khi hip thu cac vat chat hodc
co thé sinh vat c6 thé tré nén nang hon nudc roi chim dan. Ciing c6 mot s6 hat lo
limg, hap thu tiép cac hat phan tan rdi chim dan ling dong xudng day. Trong do
cling xay ra qua trinh déng von tirc 1a qué trinh tich tu nhiéu hat nhé thanh mang
l16m.

Qua trinh ling dong lam giam ham luong dau co trong nude, 1am nude ting DO
nhanh hon. Nhung né s& 1am hai hé sinh thai day. Hon nita, sau ling dong, dau van
c6 thé lai n6i 1én mat nude do tic dong cla cac yéu td day, giy ra 6 nhiém lau dai

cho vung nudc.
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Nhiéu nghién ciru thyc nghiém cho thay ty 1& phan hily cia dau bi ling dudi
bién giam, Cac qua trinh oxy hoa xay ra trong diéu kién ky khi trong méi trudng
day bién. dau tich liiy bén trong cac trim tich dudi day bién c6 thé duoc luu giit cho

nhiéu thang va tham chi ca nam.

2.2.3.7. Qua trinh oxy hod
N6i chung, cac hydrocacbon trong dau khd bén viing véi oxy. Nhung trong thuc

té diu mo ton tai trong nudc hodc khong khi van bi oxi hod mot phﬁn rat nhé
(khoang 1% khdi lugng). Cac qué trinh nay xay ra do oxy, 4nh sang mat troi (tia
cuc tim cua phé nang luong mat troi) va dugce xuic tac béng mot s6 nguyén tb (vi du,
vanadi) va trc ché (cham lai) ctia cac hop chét luu huynh tao thanh cac rdi thanh
hydroperoxides va cac san phém khac nhu: axit, andehit, xeton, peroxit, superoxit,
phenol, axit cacboxylic...thudong c6 tinh hoa tan trong nudc.

Céc phan mg ctia photooxidation, photolysis bat ddu polyme va phan huy cua
cac phan tir phirc tap nhét trong thanh phan dau. Diéu nay lam ting d6 nhét ciia dau

mo va thic day sy hinh thanh cua cac van dau ran

2.2.3.8. Qua trinh phan huy sinh hoc
C6 nhiéu chung thuy vi sinh vat khac nhau c6 kha nang ti€u thu mdt doan nao

d6. Mdi loai vi sinh chi ¢6 kha nang phan hiiy mot nhom hydrocacbon cu thé nao
d6. Tuy nhién, trong nudc séng c6 rat nhidu ching vi khuan. Do do, rat it loai
hydrocacbon c6 thé chong lai sy phan huy nay. Cac vi sinh vét c6 thé phan huy 0,03
- 0,5 g dau/ngay dém trén moi mét vudng. Khi dau roi xudng nuée, chung vi sinh
vat hoat ddng manh. Qua trinh khuéch tan xay ra tdt thi qua trinh an dau ciing xay
ra manh. Diéu kién céc vi sinh an dau c6 thé phat trién dugce 1a phai c6 oxy. Do do,
& trén mat nuée dau dé bi phan huy vi sinh, con khi chim xubng day thi kho bi phan
huy theo kiéu nay.
Kha nang phéan huy sinh hoc phy thudc véo cac yéu tb:
e Thanh ph?m ctia dau: thanh phﬁn dau anh huong manh dén hoat dong cua vi
sinh. Céc vi sinh an dau hoat dong manh nhat 1a nhitng vi sinh ti€u thu dugc phan

doan c6 nhiét do soi tir 40 — 200° C.

Nhom 4 - DHO7TMT Trang 36



Cong ngh¢ sinh hoc moi trudng Xt 1y su ¢b tran dau

e Di¢n tich dau trai trén mat nudc: dién tich cang rong kha nang dau bi phan
hiy vi sinh cang manh.

e Nhiét d§0 moi truong: nhiét do cang cao qué trinh phan hily cang nhanh.

2.3. Cac phuong phap xir ly:

2.3.1. Phuwong phap co hoc

2.3.1.1. Ding phao qudy dau
Khi xay ra sy cb tran dau thi bién phap co hoc duoc xem 1a tién quyét cho cong

tac tmg phé su cb tran dau tai cac song, cang bién nham ngin chin, khong ché va
thu gom nhanh chéng lwong dau tran tai hién truong.

Bién phap co hoc 1 quiy gom, don dau vao mot vi tri nhat dinh dé tranh dau lan
trén dién rong bang cach:

e Str dung phao ngin dau dé quay khu vuc dau tran, han ché 6 nhidm lan rong
va dé thu gom xur 1y.

e Dung may hot vang dau: Sau khi dau dugce quay lai dung may hét vang dau

hat dau 1én kho chira.

% Cic loai phao ngin dau:

a. Phao quiy dau tw phong:

Hinh 7. Phao quay diu tw phf“)ng.

Phao ngin dau tu phong duoc thiét ké dé ung ciru cac su ¢b tran dau tai song,
cang song, cang bién... noi c6 dong chay trung binh hodc manh. Py 1a loai phao

rat gon nhe, trién khai nhanh nhat va d& dang nhéat.
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b. Phao quay diau bom khi:

Hinh 8. Phao quay diu bom khi.

Phao quiy dau tran loai bom khi duoc thiét ké ing ctru cac su cb tran dau tai
clra song, cang bién, ngoai bién...noi c6 dong chay manh hodc song 16n. Pay 14 loai
phao rit gon nhe, d& dang bao quan va trién khai. Phao dugc bom khi boi loai may
khi nén khi di dong deo sau lung hodc may khi nén riéng.

c. Phao quay ¢ dinh 24/24.

Phao quay ¢ dinh duoc thiét ké va san xuét chuyén dung quay phao ¢ dinh
trén mit nuéc chiu dugc mua nang sudt ngay dém. Pay 1a giai phap téi uu hoa
nham han ché dau loang ra khu vuc cang di vao khu sinh thai nhay cam trong khi

chura kip trién khai cac bi¢n phéap ing ctru tran dau.

Hinh 9. Phao quay dau 24/24.
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d. Phao quiy dau tw ndi dang tron:

EETEEr EMEr ARl "

Hinh 10. Phao quay diu tw ndi dang tron.

Phao quay dau tu noi dang tron duogc thiét ké dé ung clru cac sy cd tran dau tai
song, cang song, bién...noi co6 dong chdy trung binh hoic manh. Pay 1a loai phao
rat gon nhe d& bao quan va trién khai.

e. Phao quay dau tu noi dang dep
Phao quay tu ndi dang dep (dang hang rao) duoc thiét ké dé tng ctru cac su ¢b

tran dau tai song, cdng song...noi ¢6 dong chdy y€u hodc nudc tinh. Pay la loai

phao rat gon nhe, d& dang bao quan va trién khai.

Hinh 11. Phao quay diu ty ndi dang dep.
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f. Phao quay dau trén bii bién

Hinh 12. Phao quay dau trén bai bién.

Phao quay dau trén bai bién dugc thict ké dé ung ctru cac sy co tran dau tai cac

vi tri ¢6 thuy triéu Ién xudng nhu bai bién , bo song,..

2.3.1.2. Bom hut diu

Bom hut dau (Skimmers): Khi dau dugc ¢d dinh bang phao, budc tiép theo l1a
can phai g& bo dau ra khoi mit nude. Skimmers 13 may hat dau 16n khoi mit nude
vao bon chira va dau co thé duoc phuc hdi lai.

Bom hut dau tran (skimmer) dugc st dung dé hut dau loang trén mit nude. Ty 18
dau thu gom va cong suit ciia bom hut dau tuy thudc vao loai dau tran va loai bom
hut.

% Cac loai may hit diu
a. Loai Disk:

Loai nay sir dung tot nhat déi véi
cac loai dau nhe. Phu hop cho cac khu
vuc ¢6 song hodc dong chay 1an réc.

Hinh 13. May hit dau loai Disk.
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b. Loai Drum:

Loai nay su dung tot doi voi céac loai

dau nhe.

Hinh 14. May hit dau loai Drum.

c. Loai Brush:
Loai nay sir dung tot nhat ddi voi cac /.

loai dau nang

Hinh 15. M4y hit dau loai Brush

d. Loai Multi:
Loai nay su dung tot nhat d6i véi cac loai dau nhe va nang. Pay la loai két hop

gitra Drum va Brush.

Hinh 16. M4y hut dau loai Multi.
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e. Loai Weir:
Loai nay sur dung tot cho cac loai dau
tuy nhién doi voi dau nhe s€ hi¢u qua

hon.

Hinh 17. M4y hut dau loai Weir.

f. Loai biing chuyén.

Hinh 18. Bing chuyén.

Bo phén chinh ciia thiét bi thu gom dau 1a mot bang chuyén dugc ché tao bang
loai soi dic biét chi hut dau khong hut nude, do vay nd co thé thu gom dau rat hiéu
qua ngay ca hoat dong trong diéu kién ving nudc c6 song khong qua 1on.

Khi hé bang chuyén diéu chinh & vi tri nghiéng, n6 con cé tac dung thu gom rac noi
trén mat nudc. Bang chuyén dua dau thdm vao, xa rac vao thung chua rac, tiép tuc
chay qua hé théng truc ép dau chay vao khoan chtra, dong thoi ciing 1a day cua

phuong tién noi c6 dong co ma hé théng banng chuyén gom dau dit trén do.

2.3.1.3. Cac phu kién khadc
a. Thung chira dau thu gom:
Thung chura dugc su dung dé chtra tam thoi dau duge hat 18n tr bom hat hodc

cac chat thai nhiém dau trong qua trinh tmg ctru dau tran.
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Loai di dong dat trén bo

Hinh 19. Phao chira diu.
b. Ca nd &ng ciru dau:
St dung dé trién khai phao, thu gom phao, chuyén chd ngudi, phao quay, neo

phao va cac phu kién tng ctru khac.

Hinh 20. Ca nd \rng ciru dau.
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2.3.2. Phuong phap hoéa hoc
Phuong phap héa hoc dugc dung khi c6 hodc khong céd sy lam sach co hoc va
dau tran trong mot thoi gian dai. Phuong phap nay sir dung cic chét phan tan; cic

chat phé nhil trong dau - nude; cac chit keo tu va hép thu dau...

2.3.2.1. Chit phan tin

Nhitng chat ting do phan tan voi thanh phan chinh 13 nhimg chat hoat dong bé
mat. Nhitng chét hoat dong bé mat 1a nhitng hoa chét dic biét bao gém hydrophilic
(phan wa nuéc) va oleophilic (phan wa dau). Tac nhin phan tan hoat dong nhu mot
chat tay rira. Nhitng héa chat nay lam giam bét lyc cing mat phan gidi giita dau va
nudc tao ra nhirng giot dau nho tao diéu kién dé dién ra viéc phan huy sinh hoc va

phan tan.

Surfactant

Hydrophilic
{water-seelking) headgroup

Surfactant -stahilised
oil droplet

CNeophilicioil seeking) tailgroup

Hinh 21. Sy hoat ddng ciia chit phan tan.

Nhing chat ting d phéan tan diu tran bao gdm ba nhém thanh phan chinh:

e Nhiing chét hoat dong bé mat

e Dung mo6i (hydrocarbon va nudc)

e Chat 6n dinh
Chat tang d¢ phan tan dugc chia l1am 3 loai:

e Loai I: ¢6 thanh phan hydrocarbon thudng: khong pha loang va thuong dung
trén bién hogc bai bién

e Loai II: pha loang voi nugce voi ti 1€ 1:10

e Loai III: khong pha loang, thuong dung cac phuong tién nhu may bay, tau
thuyén dé phun hoa chat trén bién

Nguyén tic co ban cua viée st dung chét ting do phan tan:
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e Muc dich cta viéc sir dung chat ting d6 phan tan dau 1a dé loai bo dau trén
bé mit cta bién va chuyén nd vao trong cot nudc lam pha loang néng do doc hai
ctia dau va lam cho dau bi xuéng cép, giam sy van dong cua dau.

e Phun chét ting d6 phan tan 1én dau tran trong khi van con trén bién c6 thé 1a
hiéu qua nhét, nhanh chong va co dong c6 ¥ nghia trong viéc loai bo diu tir bé mat
nude bién. Chat ting do phan tan cé hidu qua d6i véi da sd dau tho, dic biét khi
chung duoc sir dung ngay khi dau vira tran ra.

e Viéc su dung chét phan tan lam giam thi¢t hai giy ra boi dau ndi trén mat
bién cho mét sd tai nguyén, cho loai chim bién, vi du gidm thiét hai & bo bién nhay
cam, noi co rung ngap man, loai chim quy.

e Viéc str dung chét phan tan diu gdy anh huong xau dén nhiing sinh vat tiép
xtic v6i dau phéan tan : san ho, dong vat bién...

e Chat phan tan dau khong c6 kha ning phan tan tat ca cac loai dau trong moi

diéu kién.

--—-
- !I.I .:.t“'q' R

& g .:" -ty * ?:ﬂ
*

Application of Chemical Dispersants to an Qil Spill;
Hinh 22. M hinh dién ti sy phan tan cia chét héa hoc.

Mot s6 san pham hién nay: Tergo, R-40 @ @, Ardrox 6.120 # #, BP-AB @,
Corexit 9.500, Corexit 9.527 #, Corexit 9.550 ****  Shell VDC *, Slickgone
NS*** Corexit 7.664 **, Corexit 8.667, Corexit 9.600.

Tuy nhién, ban thin nhitng chat ting d6 phan tan nay giy doc cho sinh vat va
nhitng giot dau phan tan vao trong nuéc s& lam 6 nhiém ran san ho, anh huong dén
hé sinh thai bién va sinh vat.

Nhitng chét ting d6 phan tan nay thuong khong ap dung & nhitng khu vuc bién
¢6 san ho, noi nudi trong thiy san. Pugc xem xét sir dung ¢ nhitng khu rimg ngap
man hodc noi cac loai chim bi anh hudng do dau.

% Chdt phén tin dau ALBISOL WD:

ALBISOL WD la rét ¢6 hiéu qua phan huay, khong ddc, chat long, phan tan dau tran.
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Ung dung :

ALBISOL WD dugc sir dung dé chéng 6 nhiém dau trén bién, ving nudc ven
bién va céc bai bién.

Viéc sir dung ALBISOL WD cho nhitng wu diém sau:

e N6 co thé lam giam dang ké thiét hai tiém nang madi truong bang cach xir 1y
tran & giai doan trudc khi dau troi dat dén bo bién.

e No hoat dong don gian khong can dén thiét bi co khi pha lodng.

e NO hoat dong trong moi diéu kién thai tiét va nude bién.

ALBISOL WD s& xuat hién dé phan tan bang cach giam sy tiép xuc giira dau va
nude. Didu nay gitp ting cudng su phan tan ctia nhimng giot tinh dau vao viéc hd trg
qua trinh phan hay sinh hoc ty nhién, tang bé mit dau sin sang cho cudc tan cong
ctia vi khuan.

Str dung:

ALBISOL WD c¢6 thé sir dung nguyén chét hoic pha loang nude.

Trén bién bang phuong tién tau thuyén trang bi cac thiét bi phun son

Trén bo bang cac phuong tién thiét bi phun son cam tay cta bét ky loai don vi bom
di dong.

ALBISOL WD duoc sir dung trong khoang tir 1:1 dén 01:10 (chat phén tan : dau)

tiy theo ban chat ctia dau.

2.3.2.2. Chit hép thu dau (Sorbents)

Dau sé& hinh thanh mot 16p chat 16ng trén bé mat cua chat hap thu. Chat hap thu
nay hap thu cac hdn hop dau tran vai & moi dang nguyén, nhil hoa timg phan hay bi
phan tan trén mat nudc. Dac biét chung chi hut dau chtr khong hut nudec.

Chat hép thu c6 thé 1a nhiing chét hitu co tu nhién, vo co tu nhién, hodc téng
hop. Chat hép thu béng htru co bao gém réu hon bun, mun cua, long, va mot sb vat
liéu ty nhién khac chira carbon. Chét h?ip thu bﬁng v0 co tu nhién nhu dét sét, cat,
tro nui lira. Chat hap thu tong hop duoc con ngudi tao ra, va bao gdm cac chit nhu
polyethylene va polyester xp hodc polystyrene.

Hién nay c6 mot so san pham nhu: enretech cellusorb, corbol...
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a. Corbol:

Puoc ché tao chi tir nhiing san phém san c6 trong thién nhién nhu vo trdu, mat
cua, phdi bao..., chat hap phu nay chi hut dau, khong ngdm nudc va ndi trén mat
nude. N6 ¢6 thé xir Iy ca 16p dau day ciing nhu 16p vang dau, ¢ thé hap phu cac
loai dau khac nhau nhu dau tho, dau luyn, dau diesel...

Vat liéu duoc ché tao dudi dang bot, c6 thé duy trit sdn sang trén tau nén vi¢c xur
1y thu dau khi xay ra su ¢6 rat d& dang. Trong luong ctia nd rat nhe khoang 180-350
kg/m’, bao quan trong 3 nam, hiéu sut hut dau 1a 8g dau/1g chat hap phu.

Khi ¢6 su ¢d, ding ngay vat liéu nay vdy quanh, thim déu, tranh cho dau khoi bi
loang ra. Qué trinh thu gom don gian, bang cac phuong tién chuyén ding hodc r6 ra
sau khi rdc chat hdp phu dugc vai phit. Phuong phap nay rat co dong, huy dong luc
lugng nhanh chong, thuan tién cho vi¢c 1am sach dau trén quy md vura va nho. Néu
trén quy mo rong thi phai dung phao quay sau do vot 1én.

Qué trinh tach, thu dau khoi chat hap phu sau khi da thu gom vé c6 thé tién hanh
bang cach ép (qua bd loc hodc bang may quay ly tam) hay bang phwong phap nhiét.
Chat hdp phu c6 ngudn gbc tir chit hitu co, khi no dau c6 thé dong banh lam chat
ddt, chét phu gia [am nhya dudng. Tuy nhién, n6 ciing con nhugc diém, d6 1a chi ap
dung dugc ¢ nhirng vung lang séng, khong ap dung dugc trong viung c6 song to.

b. Enretech cellusorb:

Chat hut dau trén nuéc & loc dau nhil twong trong nuédc (Oil slick
absorption/emulsified oil filtration agent) "Cellusorb" 1a chét siéu thim c6 kha ning
hap thy cac hdn hop dau tran vii & moi dang nguyén, nhil héa timg phan hay bi
phan tan trén mat nudc.

Cellusorb c6 kha niang hut tdi da gap 18 lan trong luong ban than, dic biét thich
hop cho xir Iy tran véi dau trén mit nudc.

Cellusorb cé dic tinh chi hat dau chir khong hiit nuée. Trong qui trinh san xuat,
cac xo bong cua Cellusorb trai qua cong doan dugc phun phi mdt 16p parafin mong.
Chinh 16p parafin ndy lam cho cac xo bong ciia Cellusorb ki nudc. Nhung khi tiép
xtc véi dau (ké ca dau nhii twong trong nudce), 16p boc bang parafin d6 bi pha v rat

nhanh dé cho cac xo bong ti€p xuc ngay voi dau va hat dau.
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Hinh 23. San pham Enretech cellusorb
Dac tinh va lgi ich:

- Hat dau nhanh trén nudc. Kha niang hap thy nhanh caa Cellusorb 1am cho san
pham phu hop 1y tuong cho viée tng ciru tran vai ddu ¢ nhitng noi c6 hé sinh thai
nhay cam.

- La mot chét siéu thAm - chi can mot lugng nho san phém cho xur ly. Do ndi cao
gitip dé dang thu vét.

- An toan, khong doc hai dbi véi dong vat, thuc vat trén can va dudi nudce.

- D& str dung va bao quan.

- San xuat tir nguyén lidu tho tai ché - 100% cellulose.

Pham vi st dung:

Cellusorb dugc str dung ¢ cac khu vyc cang, cau tau, vinh, bii bién, rung ngap
man... va bat cir noi nao cé nguy co xay ra sy ¢d tran dau trén nude. Khac véi nhiéu
loai chat thim khéc, Cellusorb c6 thé hat triét dé vang dau, 1am mat hoan toan 16p
ong anh trén mat nudc.

Cellusorb dung cho:

1. Ung ctru khan cép cic vu tran vii dau qui mé vira va nho trén bién, song. Pic
biét thich hop dé st dung tai cac khu vuc nhay cam hay kho tiép can nhu bai tim,
ran san hd, rung ngdp man, vung nudc nuoi thuy san....

2. Loc dau & dang nguyén hay nhii twong 1an trong nuéc thai cong nghiép.

3. Loc vang dau tai cac ving nude nudi thity san.

4. Thu gom dau tai cac bé, hd chtra dau thai.
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5. Loc dau 13n trong nuéc:

Huéng din sir dung:

Xur 1y dau tran trén mat nudc:

- Rai mot luong chat thim du dé phu 1én toan bo phz“m mit nude bi nhidm dau.
Cellusorb s& nhanh chong hut hét dau.

- Chat thim sau sir dung c6 thé d& dang thu vét 1én bang may huat, vot hay ludi
mat nho. Néu vét dau loang da lan vao bo thi nén dung Enretech-1 hodc Floor
Sweep.

- Cellusorb c6 thé dugce st dung ¢ dang xo hoac ¢ dang da dong goi thanh phao
quy, gbi tham. C6 thé dung may thdi cao ap dé rai chat tham 1én ving mit nudc
nhiém dau tr man tau.

- San pham sau khi sir dung c6 thé huy bang cach:

+ Dot chay cho nhiét lugng 15.500 BTU/kg véi lugng tro nho hon 5%.

+ Phan huy sinh hoc bang cach két hop voi Enretech-1

i

Hinh 24. Sir dung Enretech cellusorb dé hip thu diu.

2.3.3. Phuong phap sinh hoc
Dau mo 1a mot loai nhién liéu rét dic biét, trong thanh phan cua ching c6 nhiing
loai hop chét sau:
e Hydratcacbon mach thang: 30 — 35%
e Hydratcacbon mach vong: 25 — 75%
e Hydratcacbon thom: 10 —20%
e Céc hop chit chira oxy nhu axit, ceton, cac loai rugu
e Cac hop chét chua nito nhu furol, indol, carbazol

e Céc hop chét chira lvu huynh nhu hic in, nhya duong, bitum
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Céc thanh phan hoa hoc c6 trong dau mé thuong rat khé phan hay. Do dé, viée
ung dung cac qua trinh sinh hoc dé xu 1y 6 nhiém dau mo co dic diém rat dic biét.
Cong nghé sinh hoc dugc tng dung trong van dé dau tran 1a viéc st dung cac vi
sinh vat (nAm hay vi khuan) dé thuc day su suy thoai ciia hydrocacbon dau mo. D6
1a mot qué trinh ty nhién do vi khuan phan huy dau thanh cac chat khac. Cac san
phém c6 thé duge tao ra 1a carbon dioxide, nudc, va cac hop chat don gian ma
khong anh hudng dén méi truong.

Pé kich thich qua trinh phan hiy ctia VSV ngudi ta thudng bd sung vao moi
truomg mot s loai VSV phit hop hodc cung cap dinh dudng ( nito, photpho...) cho
VSV ban dia phat trién.

Vi khudn 1a nhom vi sinh vat chinh tham gia phan hay diu mé. Vi khuin tham
gia phan hity dau mo theo nhiing con dudng rat khac nhau. Ngudi ta phan ching
vao ba nhém dya trén co ché chuyén hoa dau ciia ching nhu sau:

e Nhom 1: Bao gém nhttng VSV phan giai cac chit mach hé nhu rugu, mach
théng, nhu aldehyt ceton, axit hitru co.

e Nhom 2: Bao gdm nhitng VSV phan hity cic chét hitu co ¢6 vong thom nhu
benzen, phenol, toluen, xilen.

e Nhom 3: bao gdm nhitng VSV phan huy hydratcacbon diy polimetil,
hydratcacbon no

Mot sd cac vi khuan san xut ra cac loai enzyme co thé phan huy cac phan tir
hydrocarbon.

Trén toan thé gidi co trén 70 chi vi khuan dugc biét 1a lam suy thoai
hydrocarbon. Nhitng vi khuan thuong chiém it hon 1% ctia quan thé ty nhién cua vi
khuan, nhung c6 thé chiém hon 10% tong sé dan trong hé sinh thai dau.

Nhin chung cic gc no c6 ty 1 phan giai sinh hoc cao nhét theo sau la cac gdc
thom nhe, thom, géc thom cao phan tir; trong khi cac hop chat phan cuc lai co ty 1¢
phan giai thap.

Céc loai alkan ( loai hydratcacbon mach thang) thuong bi phan huy bat dau tir
cacbon & dau. Qua trinh oxy hoa niy bat ddu bang viéc st dung oxy phan tir tao ra
rugu bac 1. Ké tiép 1a su tao ra aldehit va axit carboxilic ¢6 sb carbon giéng nhu

chudi carbon ban dau. Su phan giai s& tiép tuc, tir axid carboxilic tao thanh
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monocarboxilic axit c6 sb carbon it hon s carbon ban dau 1a 2C va mot phén tur
CH3 — ScoA, sau d6 chuyén thanh CO2. Cac hop chit phan nhanh cao s& bi oxy hoa
thanh ruou bac 2.

Qua trinh oxy hoda cua n-ankan: a- va w-hydroxylation dugc xuc tac boi cung
mot bd cac enzym. Voi vi khuén, cac budc 1, 2 va 3 duge xlc tdc boi ankan
monooxygenase, rugu dehydrogenase va aldehyde dehydrogenase béo. V&1 men,
bude 1 1a xic tac bang P450 monooxygenase, trong khi cac budc 2 va 3 duoc xiic
tac boi oxidase rugu béo va aldehyde dehydrogenase béo, hodc do P450

monooxygenase tham gia trong budc 1.

[A]
1 2 . . 3 . .
CH3-R-CH3y —m= CH3-R-CH,0H —= g CH3-R-CHO — = CH3-R-COOH

+ 1
# l Z

3 . N
(CHHOH)-R-CH,OH —= (CH,OH)-R-CHOQ —m= (CH;O0H)-R-COOH
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CHO-R-COOH
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HOOC-R-COOH
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R1-(CHy){CH;}FR2 — s R1-(CH,)(CHOH)-R2 ——3= R1-(CH,)(CO}R2
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/ COOH
Cyclohexane Cyclohexanol Cyclohexanone g-caprolactone

Adipic acid

Hinh 25: Sy phin hiy ankan

Céc alkan c6 mach tir C10 — C24 thudong duoc phan hiy nhanh nhat, riéng chudi
carbon ngan lai c6 tic dung doc d6i v6i cac VSV (nhung chiing thuong d& bdc hoi).
Chudi carbon dai khé phan hity, cacbon mach nhanh lam chim qua trinh phan hiy.

Ddi véi cac hop chét thom, su phéan huy xdy ra chdm hon so véi su phan hiy céc
alkan.

Céac hop chét nay c6 thé dugc phan huy khi chung duoc don gian va co trong
luong phan tir thip. Tuy nhién, vi chiing kha phtic tap nén khong phai 1a dé dang dé

phan hity va chung c6 thé kéo dai trong moi trudng. Hyrocarbon thom véi mot, hai
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hodc ba vong thom dugc phan huy cé hiéu qua, tuy nhién, nhitng hyrocarbon thom
¢6 bon hay nhiéu vong thom c6 kha nang khang sy phan hiy cia VSV.

Qua trinh phan hily bat ddu bang viéc mé vong thom, va qua trinh két thuc véi
acetyl-CoA hodc axit Pyruvic. Duéi diéu kién hiéu khi cho mot vong benzen, O2 s¢€
duogc chén vao dé tao thanh cac nhom chirc ning & vong trong va cudi ciing dé hinh
thanh cac catechol. Vi khuén tiép tuc chuyén dbi catechol thanh goc béo str dung
vong thom tach dioxygenases. Catechol cudi cung dugc tach ra dudi dang mot hop
chit béo véi mot nhom carboxyl dugc str dung bdi cac té bao trong chu trinh axit
tricarboxylic (TCA hoac chu trinh Krebs) d6 1a mot loat cac phan rng quan trong
cho qua trinh ho hip té bao.

02
OH o
COOH COCH
o COOH (]
COOH
C=0 c0
OH

Benzene Cis. cis-
Muconic Acid Enol-Lactone
Catechol (+}-Muconolacton e 3-Ketoadipate

o o =21 I
" OH CO-SCoA | -+ i"
COOH SO0 | P
) e OO
-Ketoadipate -Keteadipyl
Coa Acetyl-Coa Succinate
Krebs Cycle

Hinh 26: su phén hily ciia benzen bang oxy phén tir.

C6 vo s6 con duong cho su phan hity cta catabolic ciia cic hop chit thom. Vi
du, toluen dugc phan hity boi cac vi khuan khac nhau véi ndm con dudng:

Trén con dudng mi hoa boi plasmid TOL, toluen 1a lién xudng cdp dén ruou
benzyl, benzaldehyde va benzoat, d6 1a tiép tuc chuyén dén trung gian chu trinh
TCA.

Budc dau tién cta toluen suy thoai voi P. putida F1 13 phan chén hai nhom
hydroxyl vao toluen, tao thanh cis-toluen dihydrodiol. Pay la trung gian sau do

chuyén sang 3-methylcatechol.
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V6i KR1 mendocina Pseudomonas, toluen duoc chuyén d6i boi toluen 4-
monooxygenase tao ra p-cresol, tiép theo 1a su hinh thanh p-hydroxybenzoate thong
qua qué trinh oxy héa ctia chudi phu methyl.

Vo6i pickettii Pseudomonas PKOI, toluene 1a bi 0xi hdéa bdi toluen 3-
monooxygease tao m-cresol, sau do tiép tuc bi 6xi hoa thanh 3-methylcatechol boi
monooxygenase khac. Véi G4 cepacia Bukholderia, toluen dugc chuyén hod thanh
o-cresol bai toluen 2 -- monooxygenase, trung gian nay dang dugc chuyén bang

monooxygenase khéac tao 3-methylcatechol.
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Hinh 27: Sy phin hiy cia Toluene véi 5 con duwdng la P. putida (TOL), P.
putida F1, P. mendocina KR1, P. pickettii PKO1, va G4 cepacia B
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Hinh 28: Sy phan hiy ciia Phenanthrene.

Asphaltenes va nhya duong: Rat khé dé phan huy vi chiing rat phuc tap, cac hop
chat nay khong hodc cham phan hay

Cac thanh phén dau khi bi mic ket trong bién trim tich ¢ xu huéng van ton tai
trong diéu kién yém khi. Tuy nhién, cic nghién ciru sinh thai di chimg minh rang
hydrocarbon nhat dinh c6 thé bi 6xi hoa trong diéu kién ky khi khi mot trong hai
diéu kién giam nitrat, giam sulfat, metan duoc tao ra, Fe (III) giam, cung v6i qué
trinh oxy hoa dau khi. Nhiéu hydrocacbon, nhu ankan, anken va hydrocarbon thom
nhu benzen, toluen, xylenes, ethyl-va propylbenzenes, trimethylbenzenes,

naphtalene, phenanthrene va acenaphthene, dugc biét dén 1a duoc anaerobically
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xudng cip. Con duong cho su phan huy cua ankan va anken 1a chua rd rang. Vi
khuén ky khi HD-1 moc trén CO2 trong su hién dién cua H2 hoac tetradecane.
Nhiéu con dudng cho sy phan huy ky khi toluen. Tat ca nhitng con dudng bién
d6i cac co chat ban dau vao chung trung gian, benzoyl-coenzym A (CoA). Véi
chung VSV Thauera sp. T1, cac qua trinh oxy hoa cua toluene 1a khoi xudng baoi su
hinh thanh benzylsuccinate tir toluen va fumarate. Sau khi sy hinh thanh cua benzyl-
CoA, tiép tuc tao cyclohex -1,5-diene-1-carboxyl-CoA. V&i R. palustris, cyclohex -
1,5-diene-1-carboxyl-CoA tao thanh cyclohex-1 - ene-1-carboxyl-CoA, trong khi
v6i Thauera aromatica, né lai ngdm nuéc dén 6-hydroxycyclohex-1-ene-1-carboxyl-

CoA. San pham cubi ciing ctia qua trinh 13 Acetyl — CoA.

Hi
O scon SCor 0 QCDA
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Hinh 29: Sy phan hay ky khi ciia Toluene.

Mot s tuyén duong duge dé xuit cho sy chuyén doi cua toluen dé benzoyl-
CoA. Sau khi chuyén d6i ciia benzoyl-CoA thanh cyclohex-1 ,5-diene-1-carboxyl-
CoA, san phém nay dugc xu 1y 2 cach khac nhau véi hai loai vi khuén khéac nhau,
R. palustris va aromatica Thauera

Tom lai su phan huy hydratcacbon duoc xép theo thir ty sau: n — alkan > alkan
mach nhanh > hop chit mach vong co trong lugng phan tir thap > alkan mach vong.

Céc nha khoa hoc dé tim ra nhitng VSV c6 kha niang phan huy dau mo:

e Vi khuin: Achromobbacter;Aeromonas; Alcaligenes; Arthrobacter; Bacillus;

Beneckea; Brevebacterium; Coryneforms; Erwinia; Flavobacterium; Klebsiella;
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Lactobacillus; Leucothrix; Moraxella; Nocardia; Peptococcus; Pseudomonas;
Sarcina; Spherotilus; Spirillum; Streptomyces; Vibrio; Xanthomyces.

e Xa khuan: Streptomyces Sp; Actinomyces Sp

e NAm: Allescheria; Aspergillus; Aureobasidium; Botrytis; Candida;
Cephaiosporium; Cladosporium; Cunninghamella; Debaromyces; Fusarium,;
Gonytrichum; Hansenula; Helminthosporium; Mucor; Oidiodendrum;
Paecylomyces;  Phialophora;  Penicillium; Rhodosporidium;  Rhodotorula;
Saccharomyces; Saccharomycopisis; Scopulariopsis; Sporobolomyces; Torulopsis;
Trichoderma; Trichosporon.

% Mot s6 yéu t6 anh huong dén VSV:

Vi khuén phat trién phu thudc vao chit dinh dudng. Céc chat dinh dudng 1a cac
khéi co ban dé vi khuan sdng va cho phép vi khuan tao ra cic enzym can thiét dé
pha v& cac hydrocarbon. Mic du nhu cau dinh dudng khac nhau giita cac vi sinh
vat. Nhung tit ca chung s& can nito, phdt pho va carbon. Su séng con cua céc vi

sinh vat phy thudc vao viéc c6 thé dap tmg nhu cau dinh dudng cta né hay khong.
Carbon

Carbon 1a nguyén t6 cdu tric co ban nhat ciia VSV va 1a can thiét véi sb lugng
16n hon céc yéu td khac, cacbon: nito 1a 10:01 va cacbon : phospho 1a 30:1. Trong
phan huy ciia dau, c6 rat nhidu cac-bon cho vi sinh vat do ciu trac cua cic phén tir
dau.

Nito

Nito duoc tim thdy trong cac protein, enzym, cac thanh phan té bao, va axit
nucleic ctia vi sinh vat. Vi sinh vat phai duoc cung cép nito vi khong cé nd, chuyén
hoa vi sinh vat s& bi thay d6i. Hau hét cac vi sinh vat ¢6 dinh doi hoi cac hinh thirc
nito, chéng han nhu nito amin hitu co, cac ion amoni, hoac cac ion nitrat. Nhitng
hinh thirc khac cta nito ¢ thé khan hiém trong méi truong nhat dinh, gay ra nito dé
trd thanh mot yéu t han ché trong sy phat trién ciia quan thé vi khuan.

Phét pho

Photpho 14 can thiét trong cac mang té ( bao gdm phospholipids ), ATP ngudn

ning lugng (trong té bao) va lién két voi nhau céc axit nucleic. Viéc bd sung thém

nito va photpho sé& ting cuong kha ning hoat dong phan giai dau cua VSV.
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Cung voi cac chat dinh dudng, vi khuan can mét sé diéu kién dé sinh song. Boi
vi vi khuén phat trién va hoat dong ctia enzym bi anh hudng boi cac yéu t6 sau:
Oxy

Qué trinh phan hiy dau chu yéu 1a mot qua trinh oxy héa. Vi khuén tao ra
enzyme sé& xUc tac qua trinh chén oxy vao cac phan tir hydrocarbon dé sau do6 c6 thé
dugc tiéu thu bang cach chuyén héa té bao. Boi vi diéu ndy, 6xy 1a mot trong nhimng
yéu cau quan trong nhat cho cic qua trinh phan huy dau. Cac ngudn chinh cung cip
oxy la oxy trong khong khi.

Theo 1y thuyét cho thiy mdi gam oxy c6 thé bi 6xi hoa 3.5g dau.
Nuée

Nudc 13 can thiét boi vi sinh vat vi né chiém mot ty 18 10n trong té bao chat cua
té bao. Nudc ciing rat quan trong boi vi hdu hét cac phan ng enzym dién ra trong
dung dich. Nudc nay cling can thiét cho van tai cua hau hét cac vat liéu vao va ra
khoi té bao.

Nong do chat 6 nhiém

Nong d6 cac chat 6 nhidm la mot yéu td quan trong. Néu nong do hydrocarbon
xang dau qué cao thi n6 s& lam giam luong oxy, nudc va cac chat dinh dudng co san
cho céc vi khuan.

No6i chung, su da dang ctia nhiing vi sinh vat phan gidi hydrocarbon tuong quan
v6i mirc d6 6 nhiém hién tai.

Mot sb véu td khac

Bao gdm ca ap luc, d6 mian, va pH, ciing c6 thé c6 tac dong quan trong dén qua
trinh phan hay dau ciia VSV.

< Mot s6 ché pham sinh hoc
Ché phlem enretech-1:

Enretech-1 ¢6 2 cong dung: 1a chat thim dau va dong thoi phan huy sinh hoc
dau. San pham co chira cac loai vi sinh ton tai sin c¢6 trong tu nhién. Khi ¢6 nguon
thirc an 13 cac hydrocarbon va d6 am thich hop, cac vi sinh nay sé& phat trién nhanh
chéng vé luong va "an" dau, chuyén héa céac chat doc hai thanh vé hai. Vi sinh chi

ton tai va phat trién trong xo bong ctia Enretech-1, khong thé nudi cdy phat trién o
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moi truong ngoai "chui" cua ching. San pham dugc san xuat tr nguon nguyén li¢u

tan dung lai trong cong nghiép ché bién bong.

Hinh 30. Sin phim Sin phim enretech-1.
Pac tinh

e Hép thu nhanh cac hop chit hydrocarbon & moi dang nguyén, nhii tuong
tirng phan hay bi phan tan. Kha nang hap thy gap 2-6 lan trong luong ban than.

e C6 lap cac chat 1ong ma n6 hap thy, khong nha lai moi truong, do d6 khong
phat sinh nguén 6 nhiém thir hai.

e Phén huy hydrocarbon bang vi sinh ty nhién ¢ sin trong cac xo bong cta
Enretech-1.

e Khong doc hai ddi voi stre khoé con nguoi, dong thuc vat va moi trudong.

e Hdn hop Enretech-1 & dau bi hip thy 1a chit thai thong thuong, co thé chon
1ap nhu chat thai khong nguy hai do dat cc tiéu chuén an toan ctia B6 moi trudng
My (USA EPA TCLP 1311, 9095A & 9096).

e Don gian va an toan khi sir dung, khong can chuyén gia hay huan luyén dic
biét.

Pham vi str dung

Enretech-1 dugc st dung cho ung ctru khén cép cac su ¢d tran dau trén dat, xir
1y tai chd dat cat bi nhiém dau.

Khi viéc thu gom dau tran bang cac bién phap co hoc (phao quay, bom hit, tim
tham...) khong thé thyuc hién dugc ¢ trén/trong dét, bd song, bd bién, cac dai da... bi

nhiém dau thi Enretech-1 1 giai phap xu 1y hiéu qua kinh té nhét va triét dé nhat.
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Hinh 31. Xir Iy cat nhiém dau do sy co tran dau tir ngoai bién tap vao.

Huéng din sir dung

Cit miéng bao, rac bot Enretech-1 phu 1én toan bo bé mat c6 dau tran vai. Tron
Enretech-1 voi dét bj nhiém dau cang déu cang tot (khoang 2 bao/Im’ dat 6 nhiém).

Céc xo bong cua Enretech-1 s& hip thu hydrocarbon ngay khi tiép xuc. Kha
nang két bao rit manh 1a dic tinh wu viét giup ¢ dinh dau trong cac xo bong, loai
trir nguy co dau lan rong hay ngdm sau xudng dit, nhii twong trong nudc hay phat
tan vao khong khi.

Qua trinh phan huy sinh hoc dau (d4 bi c6 1ap) boi vi sinh Enretech dién ra ngay
sau d6. 70 - 80% lugng dau hap thu bi phan hily sau 2 thang. Trong diéu kién thich
hop, 80% hydrocarbon bi phan huy sau 30 ngay. Vi sinh Enretech phat trién tt nhat
khi dit 6 nhiém dau & diéu kién nhiét d6 25-300C, do 4m 40%, pH 6-8. Khi nhiét do
dudi 150C hay trén 400C, vi sinh ngimg hoat dong va phat trién.

Thoi gian hydrocarbon bi phan hiy hoan toan nhanh hon rat nhiéu so véi thoi
gian xo bong Enretech ty phan huy nén khong gay nguy hai cho moi trudong.

Dbi véi viée xir 1y ting dat nhiém dau c6 do sau téi 0,5 mét, co thé tron déu
Enretech-1 vi dat bang may bira. Néu sau hon nita thi phai st dung céc thiét bi dao
dat dén hét ting 6 nhidm dé tron hodc danh ludng.

Céc su ¢b 6 nhiém dau c6 thé rat khac nhau, do vay can tu van cua Dai 1y ban
hang dé xac dinh dung luong chat thAm s dung va cach xir Iy. Giit san pham kho

rdo trudc khi sir dung.
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I11. Két luan:

Cong nghé sinh hoc 1a mot khai niém hoan toan méi xuét hién vao dau thé ki
XX. Tuy nhién cac (mg dung ctia nd thi rat 16n va di dugc tmg dung rong rii trong
hau hét cic linh vyc ciia doi sdng sinh hoat va san xuit ciia con nguoi nhu: nong
nghiép, thuc pham, y t&, moi trudng. ..

Trong linh vuc moéi trudong hi€n nay, viée ung dung cong nghé sinh hoc duoc
coi 1a giai phap t6i wu nhat. Xir Iy rac thai, khi thai, nude thai...dac biét 1a viéc ing
dung cong nghé sinh hoc trong xtr Iy diu tran bién dang dugc nghién ctru va quan
tam hang dau.

Tran dau hién dang 1a mot tham hoa ctia méi truong, gay anh hudng dén hé sinh
thai, moi trudng va con ngudi, doi hoi con ngudi phai tim ra nhitng giai phap dé
ngan chan va xur ly kip thoi. Ngoai nhiing phuong phép co hoc va hoa hoc dang
duge st dung, xtr Iy dau tran bang cong nghé sinh hoc ciing dang duoc ung dung
rong rdi va mang lai hiéu qua cao. Hién nay cac ché pham sinh hoc xir Iy dau tran
duoc nghién ciru va ing dung kha nhiéu.

Viéc ap dung cong nghé sinh hoc trong van dé xur 1y dau tran bién mang lai hiéu
qua 1o rét. Mot bai bién bi hu hai do tran dau c6 thé duge khoi phuc hoan toan tir 2-
5 nam khi duoc lam sach béng cong ngh¢ sinh hoc, néu khong no sé mat mudi nam
hodc nhiéu hon dé c6 thé khoi phuc duoc.

Cong nghé sinh hoc khong chi dugc sir dung dé 1am sach méi trudng bién sau
khi tran diu ma nd con str dung dé khoi phuc lai méi truong ban dau. Cong nghé
sinh hoc 1a mot cong nghé véi hira hen rat 16n cho twong lai. N6 dang dugc 4p dung
trong mot s6 linh vuc tuong dbi moi, nhung né cé kha nang tiét kiém tién bac, thoi
gian, khoi phuc hoan toan hé sinh théi, pha huy chat 6 nhiém, tao ra nhiéu dot pha
trong tuong lai. Cac san phém moi cua cong nghé sinh hoc dugce sang tao cu thé phu

hop v61 moi trudong bi 6 nhiem.
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TAI LIEU THAM KHAO
Mot s6 trang wed:

1.

http://74.125.155.132/scholar?q=cache: YdY YDZQ1KNQJ:scholar.google.co
m/&hl=vi

http://www.mms.gov/tarprojects/160.htm
http://www.black-tides.com/uk/response/response-at-sea/recovery-at-sea.php
http://74.125.153.132/search?q=cache:gtnEZW7ea80J:www.ohmsett.com/As
k Dr Skimmer and Boomer/Student Page 301.pdf+cleanup-+oil+spill+me
chanical&cd=7&hl=vi&ct=clnk&gl=vn
http://www.ceoe.udel.edu/oilspill/cleanup.html&ei=Q33iSoq2H4j VKA XitOT
JAQ&sa=X&oi=translate&ct=result&resnum=6&ved=0CCEQ7gEwBQ&pr
ev=/search%3Fq%3Dcleanup%2Boil%2Bspill%2BDispersants%26hl%3Dvi
%26112%3D1T4GGLL_viVN344VN344
http://www.amsa.gov.au/Marine_Environment Protection/National plan/Ge
neral Information/Dispersants_Information/FAQ_Oil Spills_Dispersants.as
p&prev=/search%3Fq%3DUsing%2Boil%2Bspill%2Bdispersants%2Bon
http://books.google.com.vn/books?id=b1ycNCeplicC&printsec=frontcover&
dg=chemical+oil+spill+treatment&source=gbs_similarbooks s&cad=1#v=o0
nepage&q=chemical%20011%20spill%20treatment&f=false
http://74.125.153.132/search?q=cache:GiIHWT7DXiUYJ:documents.plant.w
ur.nl/imares/dispersants/08sintef.pdf+Oil+Spill+Dispersants&cd=4&hl=vi&
ct=clnk&gl=vn
http://www.google.com.vn/search?sourceid=navclient&hl=vi&ie=UTF-
8&rlz=1TAGGLL viVN344VN344&q=Using+sorbents+to+soak+up+the+oi

I+near+thespill+source

10. http://www.adriatech.com/eng/prodotti divisioneambiente.php

11. http://www.sgs.com.vn/index_vn.htm

Mot sb sach:
Pinh Thi Ngo, 2008. Gido trinh Hod Hoc Dau M6 Va Khi. Nha xuat ban Khoa
Hoc K¥ Thuat, 1-35.
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Peter Lane, 1995. The use of chemicals in oil spill response. Conference
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