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Tém tat

Nuéc khai thdc la chét thai I6n nhét dugc tao ra trong khéu dédu nganh céng nghiép ddu khi, c6 khd ndng anh
huéng I6n dén méi trudng bién va cdc hé sinh thdi trén dat lién. Trén thé gidi, céng nghé xir Iy nuéc khai thdc da duoc
cdi tién lién tuc nhdam tiép tuc ndng cao hiéu qua xirly nguén chdt thdi déc hai nay. Bai viét nay phan tich cdc hé théng
xtt Iy nuéc khai thdc dang duoc nghién citu, phdt trién, trong dé6 mé ta uu nhuoc diém cing nhu' pham vi, linh vuc dp
dung. Hiéu qua va chdt lugng ctia cdc céng nghé xir Iy nuéc khai thdc khdc nhau duogc phén tich theo phuong phdp
phan cdp theo 5 bdc duoc mé td trong bai viét. So dé phan cdp nay la su lua chon cdn thén giita cdc céng nghé xir ly

véi viéc xdc dinh cdc tiéu chi xir ly can dat duoc.

1. Mé dau

Nudc khai thac dugc tach ra tir dau hoac khi trong
qua trinh khai thac va khéng phai 1a san pham don chat.
Céc ddc trung vat ly va hda hoc clia nudc khai thac phu
thudc vao vi tri dia ly clia mo, vao su thanh tao dia chat,
noi nuéc khai thac ti€p xdc nhiéu nam va phu thudc vao
dang hydrocarbon dugc khai thac [1]. Cac dac trung ciing
6 thé thay d6i theo thdi gian khai thac mo, nhat 1a khi
khai thac dau/khi c6 sir dung cong nghé bom ép sé lam
thay déi dac tinh va khéi luong nudc khai thac. Vi vay,
nudc khai thac sé cé su khac biét rat I6n vé tinh chat gitia
cdc md dau/khi khac nhau ma khé tim thdy mét sy dong
nhat tuyét déi [1].

Trong cong nghiép dau khi, x ly nudc thai nhiém dau
(ch( yéu la nudc khai thac) la cong viéc rat quan trong vi:

- Nudc khai thac chiém ty 1& 16n nhat trong lugng chat
thai clla nganh céng nghiép dau khi. D€ khai thac mot
thung dau, trung binh phai xt ly tir 3 - 7 thung nudc khai
thac. Hang nam, nganh céng nghiép dau khi thé gidi da
san sinh ra khodng 50 ty thung nudc khai thac [2] va khoi
lugng nay sé ngay cang tang theo tudi tho clia cac mé
dau/khi.

- Nudc khai thac chda nhiéu thanh phan doc hai
(nhu dau ty do, dau & dang nhi tuong, muéi, phenol,
luu huynh...) dugc st dung trong qua trinh khai thac
dau khi ciing nhu trong qua trinh x{ ly nuéc khai thac &
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cac md dau/khi. Nuéc khai thac c6 ham lugng dau cao
(1.000mg/1), chat khoang vé co cao (20.000 - 50.000mg/l),
pH (7,5 - 8,5), nudc thai nhiém dau cé chda vi khuan (vi
khudn khtr sulfate SRB510um)... [2].

- Khéi lugng nudc thai I6n sé la ngudn chat thai doc
hai tiém tang c6 kha nang gay 6 nhiém méi trudng, sinh
thai va stc khoe cdng dong véi miic dé nghiém trong va
& dién réng [2].

- Néu viéc xt ly nuéc khai thac rat tén kém thi viéc
quan ly nuéc khai thac cling rat phuc tap. Chi phi cho viéc
xU ly nuéc khai thac thay d8i theo tiing khu vuc, vi du &
My 0,05 - 0,3USD/thung, Bién Béc 0,19 - 3,4USD/thuing,
tham chi & Ba Lan thi con s6 nay |én dén 80USD/thuing [3].

Tu nhiing ly do trén, viéc nghién cdu, lya chon cong
nghé xu ly nudc khai thac phu hgp cho hién tai va tuong
lai la yéu cau cap thiét trong xt ly chat thai noi riéng va
cong tac bado vé moi trudng nodi chung clia nganh cong
nghiép dau khi.

Quan ly va kiém soat chi phi x& ly nudc khai thac cé
thé thuc hién bang cach lua chon phuong thirc thich
hap dé thai bé nudc khai thac hodc tim cach tai st dung
nudc khai thac dé mang lai lgi ich cho du an. Viéc lua
chon phuaong thuc thai bd hodc tai s&r dung phai dugc x
ly d€ ddm bao chat lugng theo quy dinh trudc khi xa thai
ra moi truong. Muc dich cta qua trinh xt ly nuéc khai
thac gém: loai bé dau/mé - dugc ton tai dudi dang tu
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do hay phan tan dugi dang nhi tuong trong nudc khai
thac; loai bd chat hitu co hoa tan; khir trung - loai bo cac

vi khudn, vi sinh vat, tdo...; loai bd chat rén g Iiing - loai
bd cac huyén phu, cat, d6 duc...; loai bé khi hoa tan -

Bdng 1. So sdnh uu diém, nhuoc diém cdc phuong phdp loai ddu trong nuéc khai thdc va kha ndng tng dung cta nudc khai thdc sau xa ly [4]

Céng nghé xur ly

Thiét bi tach dia
chan lugn séng
(corrugated plate
separator)

Ly tam
(centrifuge)

Thiét bi
hydroclone
(hydroclone)

Tuyén néi
(gas floatation)

Chiét (tach)
(extraction)

Ozone/nudc oxy
gia/oxy
(ozone/hydrogen
peroxide/oxygen)

Hap phu
(adsorption)

Mo ta

Tach dau tu do tu
nudc thai béi tac
dong trong luc, dugc
tang cudng bdi su két
tu trén bé mat clia
cac dia lugn séng

Tach dau tu do tu
nudc thai do luc ly
tam dugc tao ra bang
su quay cla truc xi
lanh clia may ly tam

D4u tu do dugc tach
ra khéi nudc thai bai
luc ly tdm dugc sdn
sinh do su gia tang ap
lyc tiép tuyén & dau
vao clia dong nudc
thai

Céc hat dau dugc
dinh kem véi cac bot
khi cdm (ng va ndi
I&n bé mat

Loai bé dau tudo
hodc diu hoa tan
bang cach hoa tan
trong dung moi
hydrocarbon nhe hon

Céac chat oxy héa
manh oxy héa chat
gay 6 nhiém hoa tan
va loai bé chung
bdng két tua

D6 x6p clia cac chat
sé hap phu cac chat
ban trong nudc thai

Uu diém

Khéng can nang lugng,
ré tién. Hiéu qua vdi viéc
thu hoi cac giot dau Ién
va chét ran g ling.
Khéng c6 b6 phan
chuyén doéng, thiét bi nay
rat bén va khéng so xay
ra bat ky su c¢é nao trong
van hanh

Loai bo c6 hiéu qua cac
hat ddu nhé va chat ran
lo Iting, can it thai gian
luu gilr nudc thai, cong
suat xu ly cao

Module (xt ly) nho gon,
¢6 hiéu qua cao va cong
suat t&i uu cho cac hat
dau nhé

Khéng c6 bo phén
chuyén dong, hiéu qua
hon do ¢o su két tu, hoat
dong dé dang, manh mé
va bén

Khéng can nang lugng,
dé van hanh, cé thé thu
hoi dau hoa tan.

Dé van hanh, co hiéu qua
cho cac xtr ly ban dau véi
cac cau tirhoa tan trong
nudc thai

Thiét bi nhé gon c6 dang
tam dém, gia ré va dé van
hanh

o Pac trung
Nhuoc diém dong thai
Khéng cé hiéu Nhiing hat

qua vdi cac hat
dau nho, doi hoi
thai gian luu gitr,

bun lg Iting &
dudi ddy cta

! A thiét bi tach

lang dong lau

Can nang lugng

dé ly tam, chi phi

cho bdo duéng

cao An x(r |V
Can xtly

o trudc cac hat

lYeu cauﬁnangl bun lo Iting

an% de‘tao ap trong nudc

luc dau vao, thai

khong tach duoc
chat ran, gay tac,
chiphibao duéng
cao

Can tiéu thu
lugng 16n khong
khi, doi héi c6 thoi
gian cho luu gitt
nudc thai trudc
khi tach dau, can
khodng tréng dé
V6t dau

Can khoadng
khéng dé vét
dau

Can bao quan San sinh chat
dung méi da s
dung dé tai ché va qua trinh tai

dung lai ché& dung moi

Can cung cap
chat oxy hoa tai
ché, phai tach
chat sa lang, san
sinh cac san pham
phu nhu CO,

Chat ran két
tha & dang
bun

Can thdi gian luu  Dung cac vat
giti lau, it co hiéu liéu x6p dé
qud khi chadtban hap phuy, can
trong nudc thai co tai sinh chat
néng dé cao thai

S dung nuéc khai thac

Dau thu héi tir nhi tuong
hay tU nuéc cé ham lugng
dau cao trudc khi dugc
thai bo. Nudc khai thac tu
céc via (dau/khi) thuong
dugc coi la nguyén liéu va
chtia ddu/mé cao hon
1.000mg/I

Dau thu hoi ti nudc thai

thai thi cdp tir €6 néng d6 dau/ma thap

(1.000mg/I) hodc can thu
h6i moét lugng vét dau mé
clia nudc thai trugc khi
thyc hién viéc xt ly mang.
Tang chira dau va tang
chta khi sinh nhiét
thudng chita mét lugng
vét clia chat long
hydrocarbon. Khi thién
nhién nguén goc sinh hoc
nhu khi thién nhién tu
tang (via) than d4 c6 thé
khéng chua chat long
trong tang chiia, nhung
khi dugc bom lén bé mat,
nudc sé hap thu chat long
b6i tron ti cdc mady bom
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Bdng 2. So sdnh uu diém, nhuoc diém cta cdc phuong phdp kha tring va khir muéi nuéc khai thdc

Cong nghé xur ly

Khdr tring (Disinfection)

Anh sang tu
ngoai/ozone
(UV light/ozone

Kh trung bang
clo (clorination)
chét cac vi sinh vt

Khtr muéi (Desalinization)
Lam mém nudc

thai bang voi téi
(lime softening)

Mugi va khoang chat hoa tan
dugc ion héa va loai bod bang
cach trao déi ion vai cac ion trao

Trao dé&i ion
(ion exchange)
dsi

Sutham tach
bang dién

(electrodialisic) déiion

Dién cuc khirion
(electro-
deionization) R o
mang trao doéi ion
bién dung khr
ion (capacitive
deionization)
Hoat héa dién

?ecl)zctrochemical ion clorua dugc ion hoa dé san
activation) sinh chlorite giét chét vi sinh vat
Hoa hai bin Bom nudc thai véi téc do cao
oo nhanhg vao bd héa hai bing khéng khi
E)rapid spray dun néng. Nudc thai sé dugc cod

evaporation)

XU ly
. s Su dung su tuan hoan ctia nhiét
Hda hoi bang A A X .
R “ do tu nhién lam tan chdy nuéc
lam tan bang

(freeze thaw
evaporation)
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Chiéu anh sang ti ngoai hoac
ozone qua nudc thai sé san sinh
ion hydroxyl diét vi sinh vat

Clo phan ng véi nudc dé san
xuat acid hypochlorous giét

Thém bot voi dé thu hoi
carbonate, bicarbonate va cac
chat lam cing (nuéc thai) khac

Cac mudi ion hoa hut va tiép
can vai cac dién cuc tich dién
trai dau di qua cac mang trao

Su tham tach bang dién dugc
tang cuong do su hién dién cta
cac nhua trao d6i ion & gilia cac

Cac mudi ion hoa dugc hap thu
bai dién cuc tich dién duong.

Nudc biion hdéa phan tng véi

dac dé trd thanh nuéc da dugc

thai bi déng bang (gém phan
nudc va phan nhiém ban) dé
tach ra phan nuéc sach

Uu diém

Van hanh don gian
va sach sé&, hiéu
qua cao va co tac
dung tay trung

Phuong phap don
gian va ré tién

Ré, dé ti€p can va
c6 thé thay déi
duoc

Yéu cau it nang
lugng, nhua (ion)
c6 thé dugc tai
sinh lién tuc, viéc
xU ly 6 thé thay
déi va co hiéu qua

Cong ngh é sach,
khong dung héa
chat, hon ntra c6
théxdrly di dong va
giathanhx ily ré
Loai bé hang tuan
cac dang chat thai
biion héa, hiéu
suat cao va co kha
nang xt ly di dong
Yéu cau nang
lugng thép, céng
suat xu ly cao.

Dong thaivua loai
bdmudiva vikhu an
giamé nhiém

Nudc thai dugc xi
ly véi chat luong
cao, dat hé s
chuyén d6i cao

Khéng can nang
lugng, qua trinh xu
ly dién ra ty nhién
va gia thanh rat
thap

va kha ndng ting dung cla nuéc khai thdc sau xr ly

Nhugc diém

Cung cap ozone
tai ché, cac chat
ban (tap chat)
khac sé lam
gidm hiéu suat
clia phuong
phap

Khéng thé giét
chét tat ca cac
chling loai vi
sinh vat

Can phai thém
hoa chat vao
nudéc thai sau
khi xu ly

Yéu cau xu ly
phu cho truéc
va sau khi xtr ly
chinh dé cho
hiéu suat xt ly
cao, san sinh
dong chayra
dam dac

[t hiéu qua khi
dong nudc thai
dam dac, yéu
cau phai tai sinh
cac mang

Can phai téi sinh
cac nhuya trao
déiion trudc va
sau khi xt ly

bién cuc kha
dat, san sinh mui
hoi khé chiu

Dién cuc kha dat

Doi hoi nhiéu
nang lugng dé
lam néng khéng
khi, can bao
quan chat ran

Hé s& trao ddi
thap, chu ky van
hanh kéo dai

Pac trung
dong thai

Co mot thé
tich nho cac
hat lo Iting
ton tai & giai
doan cudi
clia qua trinh
XU ly

Phai dung
héa chat va
phat sinh
thém can
ldng dong

Can phai tai
sinh cachda
chat

Yéu cau phai
tai sinh chéat
thai

Can téi sinh
chat thai, chat
thai duocloc
sau khi th uc
hién xdly

Can tai sinh
chat thai

Can téi sinh
chat thai

Chat thai ¢
dang bun
xuat hién &
giai doan
cudi cla qua
trinh bay hoi,
ran

SU dung nudc khai
thac

Vi khuén c6 thé tén tai
dudi day bé chita hodc
c6 thé dugc du nhap
vao bat ky cong doan
nao trong qua trinh san
xuat va xu ly. Can khar
trung dé c6 thé dung
nudc sau xU ly vao muc
dich d€ uéng hoac dé
ngan chan sy nhiém
ban bé chua, tubulars
va bé mat thiét bi.

Coéng nghé nay it tiéu
tén dién va khéng doi
héi qué nhiéu nhing xu
ly ban dau nhu cong
nghé mang. Nudc khai
thac phu hgp cho céng
nghé nay sé co gia tri
téng chat ran hoa tan
(TDS) tu 10.000 -
1.000mg/I. Mot s6
phuong phap xt ly cé
thé loai bdé dau va mé
nhiém ban, trong khi
mot s6 phuong phéap
xU ly khac lai yéu cau
phai loai bo dau/mé&
nhiém ban trudc khi x
ly nudc thai nhiém dau
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Bdng 3. So sdnh uu diém, nhugc diém cda cdc phuong phdp xa ly mang nuéc khai thdc va khé néding tng dung cta nudc khai thdc sau xit ly

Coéng nghé . s o o Pactrun , ; L,
? g j Mo ta Uu diém Nhuoc diém N g St dung nudc khai thac
xu ly dong thai
Cacmang
c6théthu  Thu héihiéu qua L
e PR q, Doi hoi dung nhiéu
. gilf cac vi cao doi véi nudc N .
Loc tinh 2 o nang lugng, kém
. . hat trong thai cé ngudn goc . N
(microfiltration) , o . .~ . hiéuqua déi véi cac
nudc thai nudc ngot, thiét bi R
e , mudi hoa tri 1 va hda
dudi tac nhé gon . e
. tri 2, cac virus...
dung cuda ap
suat
Mang séloai  Thu héichatbdnco _, e C6 thé thu héi ddu va m& & dang vét,
o r . a . s L. s Tiéu thuy nhiéu nang ‘o o ooy R
bo cacsiéu  hiéu quad khi nudc . s cac vi khuan, cac chat htu co hoa tan,
. N ne o . lugng, mang dé bi , . W lp o o A,
Vi loc hat trnudc  thai c6 nguén géc ¢ oA : . . Chatthai cac mudi hoa tri 2, cac acid, cac chat
. 2e 4 s , tac, hiéu qua véi cac « . . . , .
(ultrafiltration)  thdidudidp nudc ngot, module PR dam dactu | ran & dang vilugng, tiéu chi thu gilt
s s iy muoivachathtuco ¢ : My ex £ . 2 s
lucsttdung  nhé gon, c6 kha . ~  mangsé chat nhiém ban trong nudc thai cé
« A c6 trong lugng phan N p N b
nang loai bo virus tirths dugc day thé dat dugc bang cach lua chon
va cac chat hitu co P nguac ra mang loc thich hop
. N s ey Tiéu thy nhiéu nang  "90di trong
Céng nghé  Loai bd chat hitu co X 9 khi rira
tdchmang  co trong luong Iuigng, hiéu qua cao ang, do
L, . . d8ivéi cacmusico | Mangd.dong
Loc nano loai bd cdc  phan ti thap, loai et s x, thaidam
. e y o o hoa tri 1 va cac chat :
(anofiltration) loai chat ban bd cécion gaycing | - . dac duoc
khacnhau & cho nudc va cac hiiu co co trong ir h kh'
o N e luong phan tirthgp.  >'NNrakni
gilta siéu loc  muoi c6 héa trj 2, . g thuc hién
va RO thiét bi nhé gon Mang dé bi tac I .
I e nghén viéc loc
Loai bé natri clorua, cac muéi don
héa tri va cac chat hitu co khac. Mét
, e o Yéu cau ap luc cao, s loai chat hitu co can yéu cau tién
; . Nudc sach  Co thé thu héi cac X p' e e Coa y .
Tham thau ) v .. . ... ngaycakhitén tai XU ly trudc khi xt ly chinh thic. Trong
dugcépra  mudicohdatrilva A v A L “ .
nguoc (reverse 7 . | P mot lugng rat nho khi chi phi ndng lugng tang cao khi
. tU nudc thai  cac chat ban hoa R > . e s ;e
osmosis (R) p e e, dau/mé trong nudc XUt ly véi ham lugng cao cla tong
ban dudidp - tan... thiétbi nho thai cling gay ra su chat ran hoa tan (TDS) thi phuon
luc thay d6i  gon 9 gayrast P 9

tdt mang (loc)

phap tham thau ngugc (RO) lai c6 thé

loai bod cac loai khi hydrocarbon nhe, carbon dioxide
(CO,), hydrogen sulfide (H,S); mém héa - loai bd dé cting
cla nudc du thia; diéu chinh ty [& hap thu natri (SAR),
bé sung cac ion calci hodc cac ion magnesium vao nuéc
khai thac dé diéu chinh muc d6 nhiém man trudc khi
dung cho thuy lgi (chi ap dung khi nudc khai thac dung
cho thay Igi); loai bo d6 phdéng xa tu nhién (NORM) trong
cacvat liéu.

2. So sanh cac phuong phap xit ly nuéc khai thac va
kha nang ting dung ctia nuéc khai thac sau xt ly

Vé cong nghé xt ly nudc khai thac (Bang 1 - 4), tac
giad da phan tich uu nhugc diém cla ting cong nghé xu
ly, so sanh thuan lgi, kho khan, chat lugng dong thai (sau
khi xtr ly) va iing dung cta nudc khai thac sau xt ly trong

xU ly c6 hiéu qua dé loai béd mudi khi
noéng dé vugt qua 10.000mg/L.

cdng nghiép dau khi. D6 bén va chi phi cla thiét bi phu
thudc vao diéu kién cu thé clia moéi trudng naoi thiét bi
xU ly dugc st dung, y nghia thuong mai cllia céng nghé
X ly sé dugc quyét dinh bgi ngudi van hanh. So sanh
dd bén vén cé cua thiét bi c6 thé dugc thuc hién trong
ting muc tiéu, nhung & day chi mo ta khai quat. Chi phi
xU ly sé khac nhau tu dia diém nay dén dia diém khac va
c6 thé con phu thudc vao loai hinh thuong mai va su déi
mdi phuaong phap...

San pham sau x{ ly cGa nudc khai thac la dac trung
riéng cho tung cong nghé xu ly.

Nudc khai thac dugc phép bom thdng xuéng cac via
dia tang nam sau dudi long dat, giup tiét kiém chi phi.
Ung dung nay via dat dugc muc tiéu x{ ly nudc khai thac,
vUa dam bao lgi ich cla viéc tai st dung nudc khai thac
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Bdng 4. So sdnh uu diém, nhuoc diém ctia cdc phuong phdp xt ly ddc biét nudc khai thdc va khé néing ing dung cta nuéc khai thdc sau xtt ly

Coéng nghé xi ly Mé ta Uu diém
Phat trién I6p méng
vi khuén trén bé mat
vat liéu nap vao dé
lam gidm cac chat
nhiém ban trong
nudéc.

B6 loc nho giot

(trickling filter) la cong nghé sach

Xt ly theo céch
tao vung ngap
nudc (contructed
weland
treatment)

Qua trinh oxy hoa ty
nhién va phan hay
cac chat gay 6 nhiém
bdi hé thuc vat va
dong vat

Ré, loai bo c6 hiéu
qua cac chat gay 6
nhiém & dang hoa
tan va huyén phu.

Diéu chinh ty 1&
hap thu natri
(SAR adjustmen)

Thém ion calci hodc
magnesium

Gidi phap c6 chi phi
thap

Xu ly vat liéu nhiém xa tu' nhién (NORM treatment)

XU ly cac vat liéu .
ycacvat s C6 hiéu qua dé lam
nhiém phéng xa

Chiét cac vat liéu o e 1o2s
T gidm chat thai

tu nhién nhiém phong xa véi phéng xa c6 khéi
(NORM dung méi thich hop luong 6n
treatment)

Logi bé khi thién nhién (Natural gas recovery)

Van hanh déng thai
hay déi luu, gia
thanh thap

Tach bang khéng  Tach cac khi hoa tan
khi (air stripping) ' ra khoi nudc thai

hodc bom nudc khai thac trg lai cac via dia tang. Day la
mét phan cdia ndi dung lua chon linh vuc iing dung nudc
khai thac sau khi xtr ly [4].

Sau cac cong nghé loai dau trong nudc khai thac thi
cac cong nghé khi tring va khit muéi cho nudc khai thac
dugc so sanh va trinh bay & Bang 2 [4].

Trong nhing nam gan day, cong nghé xu ly mang
dugc cai tién rat nhiéu vé ky thuat dé nang cao hiéu qua
XU ly nudc thai nhiém dau noi chung va nudc khai thac
noi riéng. Trong Bang 3, nhom tac giad tap hgp va so sanh
mot s6 cdng nghé xu ly mang thudng dugc ting dung dé
xU ly nuéc khai thac. Diéu luu y la nuéc khai thac sau khi
XU ly bang céng nghé mang c6 tinh kha dung cao hon so
vai khi xtr ly bang cac cong nghé khac [4]. BAng 4 trinh bay
tém tat va so sanh cac cdng nghé dac biét ing dung xur ly
nudc khai thac.
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Pac trung

Nhuoc diém dong thai

Gia thanh xtrly thap, Can oxy, bé loc

¢6 kich thudc I16n :
Xuat hién
bun thai &
cong doan
cudi clia qua

Can thai gian Iuu  trinh xcrly

gil, nhiét do va

pH cla nudc thai

bi anh hudng

Can thém
hoa chat

Chiét xuat vat
liéu phéng xa
can thém cac xu
ly phu hay chon
1ap khac

Co6 hiéu suat thap
va can thém xt ly
phu sau xt ly
chinh

S’ dung nuéc khai thac

Cé thé thu gilr cac chat huyén
phu va chat ran & dang vét.
Sau x0 ly yéu cau tach sinh
khoi, chat ran két tha va khi
hoa tan

Diéu chinh ty 1& hap thu natri
(SAR) cao va téng ham lugng
chat rdn hoa tan (TDS) rat thap
(lam cho néng d6 mudi natri
cao hon sau khi xtr ly mang)

Nuéc khai thac nhiém phong
xa uranium hay thorium cao,
néu khéng dugc xtr ly can than
thi sé& dan dén nhiém xa cho
cac thiét bi trén bé mat va doi
hoéi mét su xtr ly khac bé sung
tén kém

3. Phéan cap va lua chon céng nghé xi ly nuéc khai

thac [4]

Hiéu qua va chat lugng clia cac cdng nghé xt ly nuéce
khai thac khac nhau dugc phan tich theo phuong phap
phan cap theo 5 bac dugc mé ta dusi day. Bang phan cap
Ia su lua chon c&n than cac cdng nghé xu ly véi viéc xac
dinh cdc tiéu chi x ly can dat dugc, la cdng cu tot dé x
ly va quan ly nudc khai thac. Tuy nhién, can phai cap nhat
cac cong nghé da thuong mai héa, sé ddi mai va dugc
thiét 1ap dé tao ra céng nghé duoc cdi tién. Bang phan cap
cGia méi budc phu thudc vao bang phan cép cla cac budc
khac. Kinh nghiém cuing sy diéu chinh cong nghé hop ly
sé giup st dung phu hgp cac tiéu chi trong bang phan
cap dudi day. Pay la bang phan cap déng, c6 thé thay ddi
trong thuc té tng dung.
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- Budc 1: Khd ndng cta céng nghé dé loai bé cdc chdt
bdn riéng biét

Phuang phéap don gidn nhat dé thé hién hiéu suat cta
mot cong nghé xu ly 1a ty 1& % chat gay 6 nhiém dugc loai
bd. Bdng phan cap co thé duoc mé ta trong 5 hang muc.

Ty lé chat gay 6 nhiém dugc loai

bo (%) Phan cap
>95 5
90-95 4
75-90 3
50-75 2
<50 1

- Budc 2: Muc tiéu thu nguén luc dé logi bé cdc chdt
bdn theo y mudn bding cdc céng nghé hién cé

Viéc tiéu thu cac nguén luc, chdng han nhu nguyén
liéu, cdng suc, tién bac va nang lugng... phai dugc xem xét
trong bang phan cadp. Nhu da néu & phan trén vé su phu
thudc 1an nhau cta cac tiéu chi phan cap, trong trudng
hop van hanh thiét bi thdm thau nguoc (RO). SIr dung ap
luc cao xuyén ngang qua mang (nang lugng) la can thiét
dé dat duoc viéc loai bod hiéu qua cac mudi & ché dé thu
héi cao. Viéc x€p phan cap dugc mé ta & 5 muc dob.

Mtic d6 tiéu thu nguén luc Phan cap

Théap 5
Tuong déi thap 4
Trung binh 3
Cao 2
Rat cao 1

Tiép tuc thao luan vé RO, 75 - 90% (muic 3) loai bd cac
mudi hoa tan doi hoi nang luong vira phai (muc 3). D6i vai
mang va muc d6 chat nhiém ban nhu nhau > 95% (muc
5). Viéc loai bd chat nhiém ban doi hdi nang lugng cao
(murc 2).

- Budc 3: Sudoi hdi cdc cong nghé xur' ly phu trudc hodic
sau khi dugc xi ly véi c6ng nghé ¢6 sén

Hau hét cac cong nghé xu ly nudc thai hién nay thusng
€6 yéu cau xt ly thém trudc hodc sau khi xt ly chinh dé cai
thién hiéu qua va dé dat dugc chat lugng t8i uu cling nhu
dé xut ly cac san phadm phu... M& rong pham vi x{ ly nhu
vay sé lam cho viéc xtr ly dat hiéu qua cao hon nhung déng
thai cling kéo theo viéc bé sung chi phi cho thiét bi, nang
lugng... Viéc phan cap & day cling dugc chia thanh 5 bac.

C6 yéu cau xit ly phu truéc hodc sau khi Phan
xt ly chinh cap
Co ban: lam lanh, lam noéng, lang dong, luu gitr. .. 5

Muc 1: diéu chinh pH, lam mém nudc, thém hoéa

chat, loai bé chat ran lo Iing, loai dau, loc cat... 4
(s&r dung cac cong nghé mo ta & phan trudc)
Mtic 2:1oai bo cac hydrocarbon hoa tan, hat
carbon hoat tinh; loai bd khi hoa tan, cac xtt ly
sinh hoc, khir trung... (s& dung cac cong nghé
mo ta & phan trudc)

Mdic trung binh: téi sinh, phong ngla 6 nhiém,
loc nhé giot, xdy dung vung dat ngap nudc, ion
héa va loai bd, vi loc, loc nano (NF), thdm thau 2
ngugc & ap suat thap (RO)... (st dung cac cdng

nghé mo ta & phan truéc)

Muic cao: loc ap suat cao, thadm thau ngugc ap

sudt cao, vat liéu nhiém phong xa tu nhién... (si 1
dung cac cong nghé moé ta & phan truéc)

- Budc4: Do bén cua cong nghé xu ly

Mot s6 cong nghé xu ly dua vao su kich hoat tu dong
clia may bom va van dé van chuyén chat 1dng, trong khi
cac cdng nghé xur ly khac dua vao tinh nang trong luc dé
dan tu nhién dong chay. Day la céng nghé don gian hon,
dé van hanh véi gia thanh thap. Phan tich cac yéu té nay
dé phan chia dé bén clia cdng nghé xi ly:

Théng s6 d6 bén Phan
cap

Nudc vao hé théng dugc diéu khién bang trong luc
khéng c6 bd phan chuyén déng, khoéng bi téc 4
nghén va dé dang thu héi can, bao tri theo lich
hoac theo canh bdo tu déng
Chu ky ty dong don gian va rat it phai diéu chinh 3
Cac chu ky tu ddng hoan toan, thinh thoang can 5

phai hiéu chinh va stra chlia

Nguai van hanh phai c6 mat tai hién truéng trong

suét thai gian van hanh thiét bi, viéc hiéu chinh va 1
sUia thuc hién ngay trong khi van hanh

- Budc 5: Kha nang di chuyén cdc cong nghé xu ly

Tinh tuong thich cla cac cdng nghé xur ly dugc thuc
hién nhu la cac thiét bi di ddng sé mang lai thuan lgi cho
xU ly nuéc khai thac va tinh linh hoat cda thiét bi xt ly la
diéu can thiét trong hoat déng dau khi. Néu cac thiét bi
X0 ly ¢6 quy trinh khép kin va dé di chuyén thi cac nha
sdn xudt ¢4 thé st dung thiét bi xit ly d6 & bat ky dia diém
nao déap Ung cho qua trinh khai thac dau khi. C6 rat nhiéu
céng nghé xu ly riéng 1é 1a nhing thiét bi dé dang di
chuyén.Tuy nhién néu cac cdng nghé xt ly nay lai can moét
quy trinh x& ly phu, khi d6 viéc xt ly doi hoi su két hgp cac
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thiét bi véi nhau. Trong trudng hgp nay cong nghé xi ly
dugc phan loai la c6 kha ndng di chuyén mét phan nhu
trong bang phan cap sau:

Kha nidng di chuyén ctia cac cong nghé xitly = Phan cap
C6 kha nang di chuyén hoan toan 2,0
C6 kha nang di chuyén mét phan 1,5
Hoan toan cé dinh 1,0

- Budc 6: Muc @6 nhiém bdn trong nuéc thai

Chat lugng clia nuéc thai cing gop phan vao hiéu
suat téng thé ctia cdng nghé xu ly. Biéu nay cé thé dugc
xép hang nhu sau:

Miic 86 nhiém ban ciia nuéc thai Pc';,:“

Thdp: chat ran lo Iting, dau ty do hay phan tan cé
néng do trung binh, nudc thai cé dé ciing thap, cac
loai khi dé loai bé...

T6ng chét rdn hoa tan (TDS): < 5.000ppm

Téng chat hitu co (TOC), téng hydrocarbon dau khi
(TPH): < 30ppm

Trung binh: amoniac, bo, céc ion ciing, BTEX, cac khi
hoa tan, nhiing hat dau nho, cacion kim loai...
TDS: 5.000 - 10.000ppm

TOC, TPH: > 30 - 100ppm

Cao: HS, cac kim loai ndng, cac ion khéng 6n dinh,
vat liéu nhiém phéng xa tu nhién (NORM), cac mudi
héa tri 1, cac chat hiru co néng dé thap hoa tan. 3
TDS > 10.000 - 35.000ppm

TOC, TPH > 100ppm

Budc cudi cuing: Tinh todn phan cdp téng thé dua trén
cdc tiéu chi da phan cdp

Céng thic dugc mé ta sau day dung dé tinh toan
phan cap téng thé. Thit hang cao nhat la 7 va thd hang
thap nhat la 1. Trén thang diém 7 1a cac cong nghé xa ly
bac cao dugc khdng dinh 1a c6 hiéu suat tét, cé tinh kinh
té va tinh linh hoat cao. Céng thic phan cap t6ng thé la:

[(budc 1 + budc 2 + budc 3 + budc 4 + budc 5 )]
buéc 6

Vi du, dé xt ly nudc thai dat chat lugng t6t (budc 6,
x&p cap 5) dung cdng nghé tham thau ngugc (RO) &p suéat
thap (budc 2, xép cap 4). Viéc xtr ly sa bo 1an hai (budc 3,
cap bac 3) sé 1a dd trong trudng hgp nay dé dat dugc viéc
loai bd > 95% (budc 1, xép cdp 5) clia cac chat 6 nhiém.
Phuong phap x{t ly nay cé thé dugc van hanh véi mét thiét
bi x(r ly c6 kha nang di chuyén hoan toan (budc 5, cap bac
2). Hé théng thdm th&u nguoc (RO) can su quan tdm cla
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ngudi van hanh trong suét thai gian van hanh (budc 4,
xép cép 1). Theo cdng thiic phan cap téng thé vé thang
diém 1013: (5 + 4+ 3 +1 + 2)/5 = 3 (khac biét vai s6 7).

Cong thuc nay chinh xac 1én dén 1/10.000. Ngay
cé su khac biét 1a 0,05 ciing la dang ké. Bang dudi day
so sanh hiéu suat cia HEROTM (Hé théng thdm thau
ngudc (RO) hiéu suat cao) va HEEDTM (Hé théng tham
tach bang dién (ED) hiéu suat cao). K&t qua cho thay, hé
théng thdm thau ngugc hiéu suat cao (HERO) c6 hiéu
suat thu héi tét hon hé théng tham tach bang dién hiéu
suat cao (HEED).

HERO-He  EED-He
" o thong tham
thong tham ., N
2 ein w tach bang
Chi tiéu thau nguoc n
n dién (ED)
(RO) hiéu on s
w hiéu suat
suat cao ;
cao
Budc 1: Hiéu suat thu hoi 5 B
(chat nhiém ban)
Budc 2: Muc tiéu hao 3 4
nguon lyc
Budc 3: Yéu cau tién xu ly 3 2
Budc 4: D6 bén cuia hé : :
théng xt ly
Budc 5: Kha nang di
P 2 2
chuyén cua thiét bi x ly
Budc 6: Muic d6 nhiém ban
, ", 3 3
clia dong thai
Xé&p hang téng thé 4.667 4.333

So d6 phan cdp nay da dugc st dung cé hiéu qua
trong viéc xt ly nudc khai thac & nganh cong nghiép
dau khi ctia nhiéu quéc gia trén thé gidi. Tuy nhién, khi
st dung sg dé phan cap nay can luu y rang yéu té quan
trong khi quyét dinh lua chon cong nghé xt ly nuéc khai
thac phu hgp la phai biét yéu cau st dung cudi cung clia
nudc khai thac sau khi dugc xu ly.

4. Cong nghé xi ly nuéc khai thac & vinh Mexico va
Bién Bic

Trong bai viét nay, nhom tac gia xin gidi thiéu kinh
nghiém dugc dic két tir thuc tién van hanh cac thiét bi xd
ly nudc khai thac & 2 khu vuc dang khai thac dau khi bién
I6n nhat thé giGi hién nay la & Bién Bic va vinh Mexico.
Viéc xtt ly nuéc khai thac cht yéu phai chiu thach thic ti
su di biét dau va nudc, su khac biét gitra cac I6p nudc khac
nhau & cac via dau, su chua c6 dot pha riéng trong viéc x{
ly nudc khai thac ctia cong nghé xur ly, d& mudi cao va su
han ché khong gian dé ba tri thiét bi xt ly & ngoai gian.
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Thiét bi xtr ly nudc khai thac dugc thiét ké tuy thudc
vao: khu vuc dia ly (noi sé st dung thiét bi), su can bang
gilfta cac yéu cau khac nhau vé kha nang ting dung hiéu qua
thiét bi xt ly, gia thanh, muic d6 nhé gon va dap tng dugc
yéu cau tién do lam viéc... Tu thuc t€ van hanh cac thiét bi
xU ly nudc khai thac khac nhau, John Walsh - Céng ty Tham
dod va Khai thac ctia Shell da chi ra diém khac biét ctia cac
thiét bi x(r ly nuéc khai thac & vinh Mexico va & Bién Bic [5].

Théng thudng hé théng xt ly nudc khai thac dugc st
dung & Bién Bic bao gém hydrocyclone va cau trdc néi
thdng duing, trong khi d6 & vinh Mexico thudng st dung
hé théng xur ly nudc khai thac gém hydrocyclone véi cau
trdc ndi nhiéu ndc ndm ngang. Cac hé théng xt ly nudc
khai thac & Bién Bic da dugc phét trién vao gilta nhiing
nam 80 cla thé ky XX. Cac nha khai thac dau khi da xac
dinh mot hinh khéi t6i uu clia thiét bi xr ly nudc khai
thac cho phép cac hydocyclone cé thé tach dau/nudc ma
khong phai pha v& cac giot dau. Cac hé théng nay dugc
thiét ké c6 thé cat gidm tdi 70% lugng nuéc véi kha nang
xU ly nuéc khai thac nhanh va cé thé héi luu.

- Cong nghé xu ly nudc khai thac & Bién Bac c6 dac
diém sau:

+ Thiét bi xt ly nudc khai thac dugc thiét ké véi khoi
lugng nang hon, to hon vi dugc lap dat & ving nudc
néng hon va st dung chil yéu & cac gian khai thac ndi,
kho chita néi;

+ Co 3 giai doan tach chinh;

+ Cac hydrocyclone dugc dung & tat ca cac bé tach
dau tién;

+ Quy trinh gia nhiét dugc thém & giai doan dau cla
quy trinh x{ ly nudc khai thac;

+ Strdung 2 ndc (budc) cau truc ndi thang dung;

+ S dung nhiéu chat tc ché an mon va st dung it
chatléng c6 d6 an mon cao;

+ Da s8 cac thiét bi x ly nudc khai thac & Bién Bac
kha ct ky.

- Cac thiét bi xtr ly nudc khai thac & vinh Mexico ¢
dac trung sau:

+ Cé tinh kha dung cao do thiét bi x{ ly nuéc khai thac
dugc thiét ké nho, gon nhe, chiém it dién tich va khong
gian khi l3p dat thiét bi;

+ Tach 2 pha;

+ Cac hydrocyclones lap & doan cudi ctia quy trinh
xU ly (ap suat thap) va ching khéng x{ ly toan bé dong
thai;

+ B& sung qua trinh gia nhiét & giai doan cudi cla
quy trinh xt ly;

+ SUdung 4 giai doan (nac) ndi nam ngang.
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5. Két luan

Viéc lua chon céng nghé xU ly nudc khai thac phu
thudc rat nhiéu yéu t6: cac déc tinh, chat lugng va nguén
g6c clia nudc khai thac va muc dich s&t dung nudc khai
thac sau khi dugc xu ly. Viéc lya chon céng nghé xu ly
nudc khai thac con phu thudc vao cac quy dinh vé tiéu
chudn méi trudng clla nudc s tai. Trén thi trudng hién
¢6 nhiéu cong nghé xi ly nudc khai thac khac nhau vé
tinh nang, hiéu sudt va muc d6 tién dung... Bai viét nay
tém tat cac tinh nang cha yéu, thuan lgi va khé khan cta
cac cong nghé xtr ly nudc khai thac hién c6, cling nhu kha
nang, linh vuc dp dung ctia nudc khai thac sau khi dugc xtr
ly... Tr @6, nhom téc gia gidi thiéu quy trinh phan cdp muic
do uu tién trong viéc lya chon cong nghé xt ly nudc khai
thac phu hgp cho tung loai nuéc khai thac.

Véi phuong phap phan cap cong nghé xt ly nudc khai
thac, vai su khac biét vé cong nghé x( ly nuéc khai thac &
Bién Bac va vinh Mexico... sé la nhiing kinh nghiém thuc
té giup lua chon, 4p dung cdng nghé xt ly nudce khai thac
phu hop cho cac mo6 dau khi & Viét Nam hién nay.
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Summary

Associated produced water is the largest volume waste generated in the upstream oil and gas industry, and may
greatly affect the marine environment and ecosystems on land. Produced water treatment technologies worldwide
have continually been improved to further enhance the efficiency of this toxic waste treatment. This article analyses
the different produced water treatment systems currently being studied and developed, through description of their
advantages and disadvantages as well as the scope and field of their application. The efficiency and quality of water
treatment technologies are examined using a five-level hierarchical analysis method. This hierarchical scheme is the
careful selection of treatment technologies and the determination of treatment criteria to be achieved.
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