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Toém tat

Trong bai bdo nay, nhém tdc gia da nghién ciru bién tinh bentonite Binh Thudn bédng qud trinh trao déi cdc cation
kim loai trong cdu triic ctia bentonite véi cdc cation ammonium hiu co (amin béc 4) c6 mach hydrocarbon dai dé tang
muc dé ua ddu cho bé mdt hdp phu, ndng cao hiéu qua xit ly nuéc thai nhiém ddu trong céng nghiép khai thdc dau
khi. Cdc méu nuéc thdi nhiém ddu nhan tao duoc mé phéng trong phong thi nghiém cia Vién Dau khi Viét Nam (VPI)
véi ham lugng ddu trong nuéc thdi dao déng tir 230 - 1.510mg/I. Tir két qua phdn tich ddc trung san phdm bentonite
bién tinh (phuong phdp vit Iy XRD, FTIR, TGA) va thir nghiém tinh néng xir Iy nuéc thdi véi cdc ham lugng ddu khdc
nhau dua ra diéu kién téi uu dé téng hop sén pham: ty Ié amin/bentonite 15%, nhiét dé 40°C, théi gian 5 gi& va
pH = 4. Bentonite bién tinh hitu co (VPI-CL) ¢6 tinh ndng tuong duong san phdam thuong mai CETCO-RM10, ham lugng

ddu trong nuéc thdi sau xir ly giam xuéng duéi 10ppm.

Tirkhéa: Bién tinh bentonite, xt ly nudc thai nhiém dau.
1. Gidi thiéu

Nudc thai tir cdc cong trinh dau khi trén bién chi yéu
la nuéc khai thac cé thanh phan dac trung gém can co
hoc (cat, san pham &n mon...), cac hgp chat hitu co (dau
tho), hda pham khai thac (chat hoat dong bé mat, chat
Uc ché an mon, chat diét khuan...). Ham lugng dau trong
nudc thai gian khoan thudng dao déng tir 100 - 500mg/I,
c6 khi lén t6i 3.000mg/1 [2,9-11].

Nham dap ung tiéu chuin vé moéi trudng, nudc thai
tur cdc cong trinh dau khi trén bién sé dugc xi ly dé giadm
ham lugng dau xuéng ngudng cho phép trudc khi thai
xuéng bién (theo QCVN 35:2010/BTNMT la 40mg/1) [4].
Hién nay, Vién Dau khi Viét Nam dang trién khai nghién
clu céng nghé nang cao hiéu qua xt ly nudc thai gian
khoan v&i muc tiéu giam ham lugng dau xuéng dudi
10 mg/l (QCVN 40:2011/BTNMT) [3]. Trong d6, cbng nghé
hdp phu st dung hgp chat bentonite bién tinh vai amin
bac 4 (hexadecyltrimethyl ammonium bromide) la giai
phép lam sach nudc thai nhiém dau dat hiéu qua kinh té
cao, dap Ung dugc cac yéu cau khat khe méi truong [12,
13]. Uu diém cta phuong phéap xt ly nudc thai st dung
bentonite bién tinh la kha ndng nha dau bi hap phu rat
thap theo thdi gian nén c6 thé thai bé tai chd bentonite
da qua st dung.

Ban chat clia qua trinh bién tinh 1a phan Ung trao
déi ion gilta bentonite va mudi ammonium béc 4. Do do,
nhom tac gia lua chon bentonite Binh Thudn dé ché tao
vat liéu x{t ly nudc thai do né ¢ kha nang trao déi ion mot
cach dé dang (trong mang ludi c6 nhiéu cation héa tri 1:
Na*, K%) [5, 13, 14].

2. Quy trinh bién tinh bentonite va phuong phap
phan tich

2.1. Vétliéu

Vat liéu: Bentonite Binh Thuan, Cethyl Trimethyl
Ammonium Bromide - CTAB, NaOH 0,1N, HCI 0,TN va nudc
thai nhiém dau (ham lugng dau 230 - 1.510mg/l).

2.2. Quy trinh bién tinh bentonite va ddnh gid chdt luong

Cho 3g bentonite vao 100ml nuéc, khudy trong 5 gi&
dé sét truong nd t6i da, tao huyén phu bentonite trong
nudc. Vira khudy, vita cho dung dich mu6i ammonium bac
4 vao huyén phu bentonite & nhiét d6 va thoi gian xac
dinh trén may khudy tU gia nhiét. Loc réa phan chat ran
nhiéu lan bang dung dich rugu: nudc véi ty |é thé tich 1:1.
Chat ran khéng qua loc dugc lam khé trong tu sdy véi thoi
gian 24 gid & 80°C, sau d6, dua vao binh hat &m trong 2
gid rdi 18y ra nghién min san pham.

Bdng 1. Thanh phdn héa hoc ctia bentonite Binh Thudn

Thanh phan héa hoc SiO2 Al;O3 Fe:0s
Ham lugng (% trong lugng) 68,4 9,26 2,1

TiO2 FeO Cao MgO K20 Na.O Co;
0,49 0,48 58 1,51 1,26 1,87 3,31
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Bdng 2. Ddc tinh héa ly cia CTAB

Tén chi tiéu Pon vi Yéu cau dat
Khéi lugng riéng & 20°C g/cm? 0,97-0,98
Nhiét d6 ndng chdy °C 237 -243
Nong dé Micelle téi han (CMC) mM 092-1
pH (dung dich 10%) - 2,8-32

Cho 15g bentonite bién tinh vao 1 lit mau nudc thai
nhiém dau. H6n hgp dugc khudy tron bang may khuay
dién véi téc dd va thai gian xac dinh. Sau do, loc chan
khéng dé tach bentonite bién tinh khéi nudc thai. Phan
nudc loc dugc dung dé phan tich ham lugng dau bang
phuong phap biéu dé phan bé 55208 - 1995.

Kha nang hap phu dau cua vat liéu dugc xac dinh bai
cong thuc:
_(c,-c)y

d
m

Trong do:
QD6 hap phu dau cla vat liéu (ppm/g);

C, va C:Nong do dau trong nhi tuong ban dau va nha
tuong sau khi xt ly (ppm);

V: Thé tich nha tuong (1)

m: Khoéi lugng bentonite st dung (g).

2.2. Phuong phdp phan tich
2.2.1. Phuong phdp nhiéu xa tia X (XRD) [1, 13, 14]

Xac dinh cau truc |6p bentonite va khodng céach gitia
cac lép (d,,,) dua vao vi tri peak nhiéu xa trén gian do6
XRD. S dung may Ronghen Siemens (DPuc) trong diéu
kién 6ng phat tia bang Cu, budc séng Ka = 1,5046A,
cuong dé 6ng phat 35mA, dién ap 40KV, goc quét 20
thay d6i ti 3 - 65°, phim loc Ni dé xac dinh phé nhiéu xa
Ranghen clia mau bentonite.

2.2.2. Phuong phdp phé hdp thu héng ngoai (IR) [1, 13, 14]

Phuong phap phé héng ngoai dugc dung dé xac dinh
cac nhém chiic dac trung trong cdu truc clia bentonite va
sét hiru co. Miiic d6 hap phu buic xa héng ngoai clia caéc mau
bentonite va sét hitu cotuy thudc vao tan s6 dao ddng clia cac
nhém chuic trong thanh phan ciu tric. Cac mau bentonite
va sét hitu co dugc say kho, nghién min vai KBr tinh khiét,
ép vién va do mau. Mau dugc ghi trén may phé hong ngoai
GX-PerkinElmer-USA trong vung tur 400 - 4.000cm.

2.2.3. Phuong phdp phan tich nhiét khéi lugng [1, 13, 14]

Ham lugng hitu co trong sét hitu co (%) cla cation
ammonium h{u ¢o vao bentonite dugc xac dinh bang
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hiéu cac peak mat khoi lugng trén gian dé phan tich
nhiét ctia mau sét dugc ché héa khi c6 mat va khong coé
mat mudi amoni. Gian dé phan tich nhiét clia cac san
pham sét hitu cd va mau bentonite Binh Thuan (dung dé
so sanh) dugc nhém tac gid ghi trén may Labsys TG/DSC
Setaram (Phap) vai khoang ghi tir nhiét d6 phong dén
800°C, toc d6 nang nhiét d6 50°C/phut.

3. K&t qua va thao luan
3.1. Ddc trung cta bentonite hitu co héa
- Két qua do nhiéu xa tia X

Cau tric I6p chia bentonit va khodng cach giira cac
I16p (dom) dugc xac dinh dua vao vi tri dinh (peak) nhiéu
xa trén gian dé XRD. Hinh 1 va 2 biéu dién gia trid , ctia
bentonite tu nhién va bentonite bién tinh.

Dac trung cua bentonite bién tinh dugc khao sat
phan tich nhiéu xa tia X (XRD) khoang cach cao s& d,,,- Gia
tri d ,, nay dugc dich chuyén tir 11,717 sang 36,326A°
tuang Uiing vai su chuyén hoa tir bentonite tu nhién sang
bentonite bién tinh.

- Phé héng ngoai (IR)

Hinh 3 va 4 1a phé IR clia cadc mau bentonite ty nhién
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va bentonite bién tinh. Bentonite tu nhién c6 cac peak
dac trung cho khodng sét smectitic tai 470,6; 524,6;
749,62; 918,05; 1033,77; 1635,52; 3417 va 3625,92cm™
va khéng c6 cac peak dac trung cho cac nhém hitu co
& 1464, 2827 (CH,, CH,), 2.909cm™(CH). Bentonite bién
tinh c6 cac peak dac trung cho cac khoang sét, du mat
d0 thap. Bay la dau hiéu déc trung cho tinh ua dau cta
bentonite bién tinh. Cac peak cla betonite bién tinh
dac trung cho cac nhém hitu co tai cac sé séng 1473,51;
2854,45 va 2923,88cm™, rd rét hon so véi cac peak &
bentonite tu nhién. Cac s6 song tng vGi cdc nhom CH,;
CH,vaCH khdng dinh nhém alkylammonium dugc chén
vao gilra cac 16p khoang sét, cudng d6 thap cla cac
peak dac trung khoang sét cho thay ban chat ua dau
cla bentonite bién tinh.

- Phdn tich nhiét khéi luong (TGA)

T gian d6 TGA cho thay, mau bentonite théng thudng
bat dau phan hay & nhiét d6 130,9°C (Hinh 5), khéi luong
giam 10,47% (c6 thé la sy mat nudc vat ly binh thudng).
Tai nhiét d6 469,67°C xay ra sy mat nudc hoan toan trong
cdu truc clia bentonite, khéi lugng giam 47,63%.

Trén gian d6 TGA cla bentonie bién tinh bang CTAB
(Hinh 6) c6 3 hiéu Ung mat khoi lugng: tai nhiét do
112,47°C (khéi luogng gidm 2,63%) c6 thé la su mat nudc
vat ly binh thudng, tai nhiét d6 293,97°C (khéi lugng giam
15,71%) c6 thé do CTAB c6 trong bentonite phan hdy va
tai nhiét d6 436,39°C (khéi lugng giam 27,73%) la su mat
nudc hoan toan trong cdu tric bentonite.

Ngoai 2 lan giam khéi lugng (do su mat nudc vat ly va
mat nudc cau trdc trong mang lugi bentonite) gidng gian
d6 TGA clia bentonite ban dau, gian d6 TGA cla bentonite
dugc bién tinh bang CTAB c6 thém 1 giai doan gidm khaoi
lugng do qua trinh phan hay CTAB.

3.2. Khao sdt cdc yéu té anh huéng dén kha ndng tdch
ddu ctia bentonite bién tinh hiru co

Trong Bang 3, nhém tac gia khao sat cac yéu té anh
hudng dén qua trinh bién tinh bentonite bsi tac nhan
amin bac 4 (CTAB).

San pham thu dugc sau dé dugc do phé nhiéu xa tia
X dé xac dinh khoang cach d , gilia cac I6p bentonite va
xac dinh kha nang hap phu dau trong nudc theo quy trinh
& phan trén.

3.2.1. Anh huéng cta ty Ié amin/bentonite

Theo Hinh 7, khi ty 1é tac nhan chén I&p/bentonite
tang thi kha nang hap phu dau cta vat liéu tang. Kha nang
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Bdng 3. Cdc thdng s6 anh hudng téi qud trinh bién tinh bentonite

T Théng sé Pon vi Gia tri
1 Ty |1é amin/bentonite % 0-25
2 Nhiét do °C 20-60
3 Thai gian gio 3-7
4 pH - 2-6
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Hinh 7. D6 hdp phu ddu khi ty 1é tdc nhan chén I6p/bentonite thay d6i
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Hinh 9. D6 hdp phu ddu khi thdi gian khudy thay doi

hdp phu dau cla bentonite hitu co dat 35,68mg/g (chén
I6p 5% CTAB) va tang lén 58,44mg/g (chen I6p bédi 10%
CTAB). Khi tang ty |& tac nhan chén I16p/bentonite, s6 lugng
cac phan t htu co di vao gilra cac I6p bentonite tang |én
khién cac I6p bentonite ua dau han nén dé dang hap phu
cac phan t&r dau cé trong nudc. Kha nang hap phu dau cta
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vat liéu gan nhu khéng thay d&i khi ty 1& tdc nhan chén
I&p/bentonite vugt qua 15%.

Khoang cach d, khong thay déi khi ty Ié tac nhan
chen I6p/bentonite tang 1én. Gia tri d, gilia cac I6p
bentonite khi dugc bién tinh bang CTAB & khoéang 36 -
37A d6i v6i cac gia tri ty [é CTAB/bentonite. Nguyén nhan
khién khoang cach d , tang Ién la do phén tir CTAB chen
vao gilra cac I6p bentonite. Khi ty 1& CTAB/bentonite
tang thi s6 phan t& nay cling tang lén, nhung khong xép
chéng 1én nhau dé lam ting khodng cach gilia cac I6p
bentonite. Vi vay, khodng cach d , cGa bentonite dugc
bién tinh bai 5% CTAB khong khac biét nhiéu so vai
bentonite dugc bién tinh béi 15% CTAB.

Tu két qua nghién ctu, nhom tac gia két luan tac
nhan chen 16p phu hop la CTAB va ty 1é tdc nhan chen
I&p/bentonite la 15%.

3.2.2. Anh huéng cta nhiét do huyén phi

Két qua nghién ctu (Hinh 8) cho thay, khi nhiét do
tang thi kha nang hdp phu dau cta bentonite hiu co
tang. Khinhiét do tang, téc d6 chuyén dong clia cac phan
tlr tdc nhan chén I8p tang theo khién phan tng trao déi
jon gilta cation ammonium bac 4 va ion H* trong mang
lugi clia I6p bentonite xay ra nhanh hon, nhiéu tac nhan
cheén 16p dugc dua vao gilia cac I6p bentonite. Diéu nay
khién cho d;, tdng Ién lam kha nang hap phu dau cla
bentonite tang theo.

Tuy nhién, khi nhiét do ti€p tuc tang, cac cation
ammonium bac 4 c6 xu huéng di chuyén khoéi mang
lugi ctia bentonite. Khi dat nhiét dé nhat dinh (40°C), hai
phan Uing nay can bang, lugng ammonium bac 4 cé trong
céc 16p bentonite khéng thay déi, tuc 1a d6 hap phu dau
khéng thay déi.

Nhu vay, nhiét dé thich hop clia huyén phu la 40°C.
3.2.3. Anh huéng cta thoi gian khudy trén

Theo két qua thu dugc, dd hap phu dau tang khi thoi
gian khuay gilta tdc nhan chén I6p va bentonite tang 1én.
D6 hap phu dau dat 45,5 mg/g vai thai gian khudy 3 gis
va tang lén 54,78 mg/g khi thoi gian khudy la 4 gio. Khi
tang thai gian khudy, s6 luogng tac nhan chén I6p gilra
cac 16p bentonite tang Ién khién bentonite ua hiu co
hon va tang kha nang hap phu dau. Tuy nhién, khi thoi
gian khudy vugt qua 5 gid thi dé hap phu dau clia vat liéu
gan nhu khéng thay d6i va dat gia tri 6n dinh khoang
66,21mg/g. Sau 5 gid, qua trinh trao ddi ion gitra CTAB va
bentonite dat dén d6 bdo hoa, néu tiép tuc tang thai gian
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thi kha nang hap phu dau khéng thay déi (Hinh 9). Do vay,
thai gian thich hgp cho qua trinh khudy gilra huyén phu
va tac nhan chén I6p la 5 gio.

3.2.4. Anh huéng cta pH (dung dich CTAB)

Theo két qua nghién ciu, d6 hdp phu dau cla vat
liéu giam xuéng khi gia tri pH cta dung dich CTAB tang.
D6 hap phu dau dat khoang 66,21mg/g khi pH = 4, gidm
xudng con 49,71mg/g véi pH = 5 va tiép tuc gidm xudng
24,32mg/g khi pH = 6, gan xap xi v&i bentonite chua bién
tinh (Hinh 10). Nguyén nhéan do khi pH tang, s6 lugng cac
cation ammonium bac 4 trong dung dich CTAB gidm, s6
lugng cac cation ammonium bdc 4 tham gia vao phan Uing
trao d6i ion véi bentonite it di, dan dén kha nang hap phu
dau cua vat liéu giam. Khi pH = 6 thi bentonite khéng c6
kha nang bi bién tinh bang CTAB (khoang cach d va do6 hap
phu dau tuong duong véi bentonite chua bi bién tinh). D6
hap phu dau cla vat liéu gan nhu khéng déi khi gia tri pH
< 4.Nhu vay, gia tri pH thich hop cho dung dich CTAB =4.

Két qua nghién cliu cac yéu té6 anh hudng dén qua
trinh hitu co héa bentonite dugc thé hién trong Bang 4.

3.3.Ddnh gid tinh ndng cia hop chdt bentonite bién tinh
hitu co

3.3.1. Anh huéng ctia ndng dé st dung ctia bentonite bién tinh

Anh hudng clia ndng dd bentonite bién tinh (VPI-CL;
CETCO RM-10) lén kha ndng hap phu dau trong nudc thai
dugc tién hanh khao sat & hai gia tri c6 ham lugng dau
ban dau la 1.510mg/l va 230mg/I trong cling diéu kién thi
nghiém vai téc d6 mdy khudy 450 vong/phut va thdi gian
xtly 1 gie.

Cac Hinh 11 - 12 biéu dién anh huéng cta néng dé
bentonite bién tinh dugc st dung (2g/1, 59/1, 10g/1, 15g/I
va 20g/1) dén ham lugng dau trong nudc thai. Két qua cho
thady, ham lugng dau trong cdc mau nudc thai giam xuéng
nhanh chéng khi ham lugng bentonite bién tinh (VPI-CL,
CETCO RM-10) st dung tang Ién cho dén khi dat t&i gia tri
khoang 2g/1. Sau dé, khi ti€p tuc tang néng dé bentonite
bién tinh 1én 5 - 20g/I thi ham lugng dau trong nudc thai
ti€p tuc gidm nhe va dat tdi gia tri 6n dinh khoadng 1mg/I
(thdp hon rat nhiéu so v&i 10mg/I theo quy chudn nudc
thai céng nghiép QCVN 40:2011/BTNMT). Hiéu suat tach
dau cao nhat dat 99,93% Uing véi ndbng d6 bentonite bién
tinh dugc st dung khoang 15 g/I.

Két qua nghién ctu (Hinh11 va 12) cho thay bentonite
bién tinh hitu co c6 thé dugc st dung hiéu qua dé loai bd
dau (230 - 1.510mg/l) trong nudc thai.
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Hinh 11. Anh huéng ctia néng dé chdt hép phu lén ham lugng
dadu trong nuéc thai (C = 1.510mg/l)
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Hinh12. Anh huéng ctia néng d@é chdt hdp phu lén ham luong
dau trong nucc thai (C = 230mg/l)
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Hinh 13. Anh huéng cta téc @6 khudy lén kha ndng hdp phu ddu
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Hinh 14. Thdi gian can bdng hdp phu ddu béi VPI-CL(C = 1.510mg/l)
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Hinh 15. Thai gian can bdng hdp phu dau béi VPI-CL (C = 230mg/l)
3.3.2. Anh huéng ctia téc dé khudy

Anh hudng clia t6c d6 khudy tron dén kha nang hap
phu dau cta bentonite bién tinh (VPI-CL va CETCO RM-
10) dugc tién hanh khao sat tai 4 gia tri cla téc d6 khuay
trén 50, 150, 250, va 450 vong/phut. Cac thi nghiém dugc
khao sat theo tai gia tri néng d6 dau ban dau la 1.510mg/I
trong khoang thai gian khuay trén 1a 0,5 gio va lugng VPI-
CL strdung la 15g trong 1 lit nudc thai.
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Hinh 13 biéu dién anh hudng cuta téc d6 khudy trén
dén kha nang hap phu dau véi nong dé dau ban dau trong
nudc thai la 1.510mg/l. Néng d6 dau giam manh xuéng
dudi 8mg/I khi téc dé khudy dat trén 250 vong/phut va tiép
tuc gidm xudng 3,2mg/l & téc d6 khudy 450 vong/phut.

Két qua thi nghiém cho thay ham lugng dau giam khi
téc do khudy trén tang, do lam giam trd luc doi véi qua
trinh chuyén khéi clia dau tur trong long thé tich nudc thai
dén bé mat bentonite bién tinh. Tra luc d6i vai qua trinh
chuyén khéi do 16p khuéch tan bao quanh ting phan
tl bentonite hitu co. Co ché chuyén khéi cla qua trinh
hdp phu dau baéi bentonite bién tinh la mét qua trinh hai
giai doan va c6 thé dugc mé ta nhu su khuéch tan dau
tu trong long thé tich nhi tuong dau/nudc tGi bé mat
bentonite bién tinh va hap phu dau trong cau tric x6p
cla bentonite bién tinh.

3.3.3. Anh huéng cta thoi gian

Anh huéng cua thai gian x{ ly t6i kha nang hap phu
dau cla bentonite bién tinh (VPI-CL va CETCO RM-10)
dugc tién hanh thi nghiém & hai gia tri ham luong dau ban
dau trong nudc thai tuong tng la 1.510mg/l va 230mg/I
trong cung diéu kién thi nghiém véi néng dé bentonite
bién tinh la 159/, téc dé khudy tron 450 vong/phdt.

Céac d6 thi Hinh 14 va 15 biéu dién anh hudng cua thai
gian x{ ly dén kha nang hap phu dau trong nudc thai ctia
bentonite bién tinh tuong ting véi nbng dé dau ban dau
lan lugt 1a 1.510 va 230mg/I.

Két qua cho thdy ham lugng dau trong nudc thai giam
xudng rat nhanh trong vong 10 phut x ly véi bentonite bién
tinh. Sau d6, ham lugng dau tiép tuc gidm dan tdi gia tri 6n
dinh la 1,6mg/l va 1,2mg/| tuong Ung véi cac ndng dd dau
ban dau lan lugt la 1.510 va 230mg/I trong vong 30 phut. Su
hap phu dau bai bentonite bién tinh xay ra theo hai giai doan
h&p phu nhanh va cham. G giai doan nhanh (10 phut dau)
dau trong nudc thai khuéch tan tir trong dung dich téi bé
mat bentonite bién tinh. Sau d6, dau trén bé mat bentonite
bién tinh ti€p tuc khuéch tan cham vao trong cdc mao quan
cla bentonite bién tinh cho tdi dat trang thai bao hoa.

4. Két luan

Nhém tac gid da nghién cdu, t6i uu hda diéu kién bién
tinh bentonite véi tdc nhan amin bac 4 - CTAB (VPI-CL) c6
kha nang xu ly triét dé cac hydrocarbon dédc hai trong
nudc khai thac trudc khi thai ra moéi trudng: ty 1&é amin/
bentonite 15/100, nhiét d6 40°C, thai gian 5 gid; pH = 4.
Poéng thai, nhém tac gid nghién ctu diéu kién lam viéc
hiéu qua (khd nang tach dau) cta san phdm bentonite
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bién tinh: nhiét d6 thudng, ndng d6 2 - 15g/1, t6c dé khudy
tron 450 vong/phut, thai gian 10 - 30 phut.

Két qua thir nghiém cho thay, sén phdm VPI-CL ¢6 hiéu
quaé xtrly dau tuang duong san pham nhap ngoai (CETCO RM-
10), giip giam ham lugng dau sau x{ ly xuéng dudi 10ppm.

Cac két qua nghién ctu danh gia kha nang xt ly nuéc
thai gian khoan bang hé héa phdm bentonite bién tinh
hitu co (VPI-CL) cho thay cdng nghé x{ ly don gian dé ap
dung (khudy trén), thai gian x ly nhanh (10 phat) dam
bdo dap Uing qua trinh van hanh trén gian, gidam thiéu kich
thudc trang thiét bi x ly pht hgp véi khong gian lam viéc
han ché trén gian. Trong trudng hgp xU ly nudc thai trén
bd, c6 thé hoan nguyén thu héi bentonite dé tai st dung.

Tai liéu tham khao

1. Nguyén H{u Dinh, Tran Thi Da. Ung dung mét sé
phuong phdp phé nghién ciiu cdu tric phdn t. Nha xuat
ban Gido duc. 1999.

2. Lé Héng Quan. Khdo sdt va dé xudt phuong dn xdy
dung co'séxtr ly chat thai dau khi khu vuc Dé6ng Nam B. Tap
chi Dau khi. 2009; 9: trang 43 - 52.

3. BO Tai nguyén va Méi trudng. Quy chudn ky thudt
Quéc gia vé nudc thai céng nghiép. QCVN 40:2011/BTNMT.
28/12/2011.

4. B6 Tai nguyén va Méi trudng. Quy chudn ky thudt
Qudéc gia vé nudc khai thdc thdi tir cdc c6ng trinh ddu khi
trén bién. QCVN 35: 2010/BTNMT. 29/12/2010.

5. Than Van Lién va nnk. Lam giau, lam sach va hoat
héa bentonite Di Linh - Ldm Dong va bentonite Tuy Phong,
Binh Thudn. Héi nghi Khoa hoc va Céng nghé hat nhan
toan quéc lan tha VI, Da Lat. 10/2005.

6. G.R.Alther.
1996: p. 45 - 47.

Hazardous materials management.

7. S.R.J.Robbins. Standard methods for examination
of water and wastewater (19" edition). American Public
Health Association. 1995.

8. G.R.Alther. Environmental solutions.1996; 9: p. 22 - 25.

9. ChiraqV.Patel. Management of produced water in oil
and gas operations. Master’s thesis, Texas A&M University.
2004.

10.J.Daniel Arthur, Bruce G.Langhus, Chirag Patel.
Technical summary of oil & gas produced water treatment
technologies. All Consulting, LLC. 2005.

11.E.J.Sullivan, R.S.Bowman, L.Katz, K.Kinney. Water
treatment technology for oil and gas produced water. \CH
Publishers, Inc. 2004.

12. Ruben G.Carbonell. Adsorption technology: A step-
by-step approach to process evaluation and application.
AIChE Journal. 1986; 32(5): p. 875 - 876.

13. W.F.Janes, S.A.Boyd. Clays and clay minerals. 1991:
p. 39,428 - 436.

14.G.Lagaly. Clay organic reactions, interactions.
Philosophical Transactions. Royal Society, England. 1984.

Study on structural modification of bentonite for oily water
tfreatment in the oil and gas industry

Summary

Vu An, Phan Trong Hieu, Hoang Mai Chi, Nguyen Tuan Anh
Vietnam Petroleum Institute

The present study deals with the removal of oil from wastewater by organoclay in offshore processing platforms.
The organoclay was prepared by combination of Binh Thuan bentonite with quaternary amine (hexadecyltrimeth-
ylammonium bromide). The wastewater samples were obtained from the preparation of artificial oily water in the
Vietnam Petroleum Institute’s laboratory, with the initial oil concentration of wastewater within a maximum range
of 230-1510 mg/I.

XRD, TGA, and FTIR diagram of the prepared organoclay showed a considerable difference from those for natural
bentonite which indicates the exchange of quaternary amine with Na+, K+ ions at the surface of bentonite. The con-
centration of oil in the wastewater samples decreased below 10 mg/I after treatment with organoclay. The results of
processing wastewater with different oil concentrations showed that the optimal conditions for preparing organo-
clays are as followed: percentage of amine/bentonite: 15%, temperature: 40°C, time: 5h and pH: 4. On the evaluation
of treating standard oily water samples, the same degree of oil decreasing ability was observed with the prepared
bentonite and a commercial chemical (CETCO RM-10).

Key words: Structural modification of bentonite, oily water treatment.
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