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XuT ly ddu tran bang ky thuat hdp phu 
thong qua vat lieu composite hot xdp lai ghep 
Tif lau, nhu'ng sif co tran dau luon la mot trong nhu'ng van de moi trUdng nghiem trong l<hi khong chi c6 s\ic 
tan pha thien nhien lau dai ma con co kha nang gay anh hUdng triic tiep den siirc khoe con ngiicfi. GiQa nhieu 
phUdng phap xif ly dau tran khac nhau, ky thuat hap phu diidc xem la phUdng phap ddn gian, hieu qua, de 
ufng dung. Tuy nhien, hau het cac vat lieu hap phu tU nhien deu hap phu dong thdi ca dau lan nUdc, khien 
kha nang xQ ly dau tran thUdng bj han che. De co the xi!i ly dau tran d nhieu quy mo khac nhau, cac vat lieu 
hap phu can co dac tmh ky nudc, chi hap phu duy nhat cac phan tuf hQu cO. Chinh vi vay, nhdm nghien ctifu 
cua GS Jingsan Xu (Khoa Cong nghe ky thuat hda hpc, Dai hpc Cdng nghe Queensland, Uc) da de nghj ket 
hdp acid stearic va cac sdi nano Al O3 de cd the tdng hdp nen vat lieu composite bot xdp lai ghep, viia cd dac 
tfnh than dau ky nUdc, cho phep hap phu hieu qua dau loang, vQa cd ty trong thap, giup toan khdi vat lieu de 
dang noi tren be mat nUdc, tU dd dem den kha nang thu hoi de dang sau qua trinh siJf dung. 

Tac hai tir nhlAig sir ct tran dilu 
Ngay nay, dau mo la mot nguon 

nang liidng quan trong va la nguyen 
lieu dau vao khong the thieu trong 
nhieu quy trinh san xuat hoa hpc khac 
nhau, L/dc tinh m6i ngay, toan the gidi 
tieu thy khoang 94 trieu thung dau tho 
va cac san pham dau mo lien quan. 
Dieu nay khong chi khien nen van 
minh nhan loai phij thuoc vao dau mo 
ma con c6 the tao ra nhieu nguy cd 6 
nhi§m moi tru'dng, trong do tran dau, 
ro ri dau la mot trong nhiJng van de 
moi tradng nghiem trpng nhat trong 
thdi hien dai. Khi dau tran ra ngoai 
mdi trifdng tt/ nhien, chu yeu vao mdi 
tradng bien hoac sdng suoi, ao ho, 
tham thac vat trong khu vac trd thanh 
doi tupng dau tien bi huy hoai. Tiep 
theo do, mdt so ddng vat, nhu chim 
va dong vat than mem hai manh se 
bi de dpa mang song, Nghiem trpng 
hdn, mot each gian tiep hoac trtic 
tiep, loai ngadi cung se chju nhflng 
tac dong xau den tfl tran dau khi ma 
nhieu loai dau von la nhOng chat 6 
nhi§m dai dSng va cd kha nang gay 
ung tha [1], 

Ke Xd khi biet khai thac va sif 
dtjng dau, ljch si!f loai ngadi da ghi 
ntian nhieu tham hpa tran dau, trong 

dd cd the ke den nhOng tham hoa 
nghiem trong nha si/ co tran dau ta 
con tau Exxon Valdez 6 Alaska nam 
1989 [2], SLf CO tran dau tu tau chd 
dau Prestige d Tay Ban Nha nam 
2002 va dac biet la tham hpa no gian 
khoan dau Deepwater Horizon cua 
hang dau khi BP tai Vjnh Mexico nam 
2010 [3]. Khong ch! gay tdn hai thien 
nhien khi tran dau didn ra d quy md 
Idn, nhflng sa cd tran dau d quy md 
nhd cung thudng xuyen de doa mdi 
tradng song do tinh chat am tham, 
khd kiem scat cua chtJng. Cu the, 
bao cao cho thay moi ngay d My cd 
khoang 15 su co tran dau, 6 Nigeria, 
con so thong ke cd the Ien den hang 
tram vu [4]. Viec ngan ngUa cac sa co 
tran dau nho le td ra khd khan hdn khi 
ma hien tfldng nay cd the xay ra bat 
cfl luc nao trong qua trinh khai thac 
dau md, van chuyen, luu trfl va sCf 
dungchtJng [5, 6]. 

Xiif ly Iran dau bang vai lieu hap phu 
De tranh nhOng tac ddng tieu CLIC 

cua d nhiem dau den mdi trudng va 
sdc khoe con ngudi, mot sd phudng 
phap xd ly truyen thong nhu phun rai 
hda chat hoac ddt cd kiem soat da 
dUdc tha nghiem. Tuy nhien, hau het 
cac phadng phap nay deu tiem an tinh 

dpc hai hoac cd the tao ra cac nguon 
d nhi im thu cap [7]. Vi vay, trong 
nhflng nam gan day, nhieu nghien 
cflu da dupc trien khai nham tim ra 
cac phUdng phap mdi giup lam sach 
dau tran cung nhU xii ly nUdc thai 
chfla dau [8] Trong sd cac phadng 
phap dupc de nghj, ky thuat hap phu 
dapc cac nha khoa hpc tin tUdng co 
the giup loai bd dau tran hieu qua 
vdi chi phi thap. Nhflng khoang vat 
vd cd ta nhien nhu perlite, graphite, 
vermiculite, dat set, diatomite [9, 10] 
da lan lUdt dUdc sCr dung lam chat 
hap phLi trong mpt vai nghien cUu va 
cho thay kha nang xd ly dau hieu qua, 
vdi dung Iudng hap phu dat 3,5-4,0 g 
dau hda/g chat hap phtj. 

Mac du vay, cac vat lieu hap phu 
nay thudng khdng chi hap phii dau 
ma cdn hap thu mpt Iudng Idn nadc, 
ta dd lam han che kha nang xif ly 
dau tran cija vat lieu. Vi the, tim kiem 
mdt loai vat iieu cd dac tinh tham adt 
dac biet, chi hap phtJ dau va hoan 
toan khdng ua nudc dUdc xem la 
giai phap tiem nang cho van de nay 
[11]. Theo do, mdt sd cdng trinh da 
de nghj phat trien cac ioai vat lieu 
polymer nha polypropylene (hinh 1) 
va polyurethanes vdn the hien ro dac 
tinh than dau ki nudc va nhd vay cd 
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kha nang hap phtj rat tich ctJc lddng 
dau noi tren mat nUdc [12, 13]. Tuy 
nhien, nhOng vat lieu polymer nay 
khdng tti phan huy sinh hoc, budc 
phai chon !ap sau khi si) dung, do do 
d§ dang trd thanh mpt nguon rac thai 
mdi doi vdi mdi trddng. 

Hinh 1. XijT ly dau tran bang ky thu^t hap ptiu 

vdi polypropylene. 

Chinh VI vay, trong mdt nghien 
edu gan day, nhdm cua GS Jingsan 
Xu {Khoa Cong nghe ky thuat hda 
tipc, Dai hoc Cdng nghe Queensland, 
Uc) da de nghi che tao he vat iieu bot 
composite dUa tren viec ket hdp acid 
stearic vdi cac sdi nano A\p^ [14]. 
Acid stearic vdn la mpt acid beo, cd 
dac tinh kj nadc than dau va dac biet 
cd kha nang phan hijy sinh hoc tot. 
Nhdm nghien cflu hy vpng viec gan 
ket cac phan Xd acid stearic vdi cac 
sdi nano A i p ^ cdng chac se giup 
hinh thanh khung nen cho cau true 
bot composite, ta do tao thanh mpt 
vat lieu xdp va ki nadc, cho phep vUa 
cd kha nang thu hdi dau loang nhanh 
chdng, vfla co dac tinh nhe, ndi tren 
mat nudc, giup de dang thu hoi vat 
lieu sau sQdijng. 

Tdng htfp he udi lieu composite hot xdp 
AljOj/acid stearic 

De tdng hdp nen he vat lieu 
composite nen hflu cd vdi pha phan 
tan la cac sdi AI^O^ vo cd, dau tien 
GS Xu va cac cdng sU tien hanh dieu 
che sdi nano A i p ^ bang phUdng phap 
thuy nhiet. 15 gam AI(N03)3,9H2O se 
dUPc hda tan vao 25 ml nddc cat de 
tao thanh dung djch chUa AP\ tiep 

theo, dung dich NH3 (10%) dUdc nhd 
tu ta vao dung djch tren cho den pH 
5._H6n hdp huyen phu chua ket tua 
trang se dUdc khuay lien tuc trong 
vong 1 gid. Sau dd, ket tija dUdc 
lach ra khdi dung dich bang ky thuat 
ly tam, roi dUdc chuyen vao trong 
autoclave, gia nhiet den 170°C trong 
vong 48 gid. Chat ran thu dddc tiep 
tuc dUdc rCfa vdi nadc cat va trdn vdi 
20 gam Tergitol, Cudi cung, hdn hpp 
se dupc nung d 450°C trong 5 gid de 
thu dUdc cac sdi nano A ip^ . 

0 giai doan thd hai, nhdm nghien 
cflu hda AljOg vao nadc cat (vdi A\p^ 
chiem 1 % khoi lUdng dung dich), tien 
hanh danh sieu am trong 5 phut. Mat 
khac, acid stearic cflng dupc hda tan 
vao dung moi hexane de thu dung 
djch acid stearic vdi ndng dp 70 mM. 
Tiep theo, huyen phij AlgO^ va dung 
dich acid stearic dapc hda trdn vao 
nhau theo ty le the tich 1:1, roi toan 
bd hdn hdp dupc iac manh trong 30 
giay de hinh thanh he ntici tUdng. He 
nay se dUdc ly tam de thu dUdc chat 
ran mau trang, rdi say khd trong chan 
khdng de thu dUdc san pham cudi 
cung, chinh la vat iieu bot lai ghep 
Aip3/acid stearic. 

Kha nang hdp phu dau cua he vat Ii0u 
AljOj/acid stearic 

Ivlau chdt de hinh thanh vat lieu 
bot xdp lai ghep Aip^/acid stearic la 
kha nang dan xen, ket noi vao nhau 
gida cac sdi nano Mfi^ va kha nang 
lien ket gifla nano A i p ^ va cac phan 
xd acid stearic. Chinh vi vay, lan lUdt 
cac ky thuat nhieu xa tia X (XRD), 
kinh hien vi dien td truyen qua (TEM) 
va phd hdng ngoai (FTIR) dUdc nhdm 
nghien cau sd dung de dac tinh hda 
vat lieu lai ghep. Hinh 2 trinh bay gian 
dd XRD cija mau nano A\fi^ sau 
khi dUdc dieu che. Tat ca cac vach 
nhidu xa deu thudc ve pha y-AI^Og. 
Be rdng chan mui pho Idn, chung td 
cac tinh the Y-AI3O3 dUdc hinh thanh 
deu cd kich thadc nhd. phu hdp ung 
diJng lam pha phan tan trong vat lieu 
composite. 

Hinli 2. Clan do XRD cila sd nano Al.Oj. 

Anh TEM cung cho thay nhdm 
nghien edu cija GS Xu da thanh cdng 
trong viec tdng hdp cac sdi nano A i p ^ 
(hinh 3A). Cac sdi nano nay cd dddng 
kinh trong khoang 5 nm va chieu dai 
dao ddng ta 1 den 5 pm, Khi hda trdn 
vdi acid stearic, cac spi nano A\p^ 
cd khuynh hUdng ket ndi vdi nhau 
thdng qua phan td acid stearic (hinh 
38), ta dd hinh thanh mot cau true 3D 
xdp vdi dd rdng Idn, Nhd vay bpt xdp 
AijOg/acid stearic cd the de dang noi 
Ien tren be mat nadc. 

Hmh 3 Anh TEM cua (A) soi nano A l ,0 , (B) 

he vat heu composite AI,Oyacid stearic 

Mdi lien ket gifla cac sdi nano Ai^O^ 
va cac phan Xd acid stearic cung dupc 
nhdm nghien cflu khao sat ky hdn 
thdng qua phd FTIR (hinh 4), Mau 
nano AiPg cht the hien mdt viing hap 
thu rpng ian can 3450 cm-', thudc ve 
dao dpng hda trj cua nhdm -OH den 
tu cac phan tu nddc hap phu. NgUdc 
lai, mau bot xdp Al^Og/acid stearic 
the hien nhieu vung hap thu, lan lUdt 
d 2911 va 2844 cm"' tddng dng vdi 
cac dao ddng hda tri bat ddi xdng 
va ddi xdng cua lien ket C-H den td 
acid stearic, Dac biet, dao ddng hda 
tn cija lien ket C=0 trong acid steanc 
vdn hien dien d 1694 cm-' dddc nhan 

S6'3 nam 2020 feNG NONE VIS NaiTl 



\ KH&CN nifdc ngoai 

lliay da hoan toan bien mat khi acid 
stearic dUdc ket hdp vdi Al̂ Og, thay 
vao dd, mpt mui tin hieu mdi xuat 
hien d 1560 cm-' Nhflng bien ddi 
nay chdng to cac phan td acid stearic 
da cd lien ket manh vdi Alp^ thdng 
qua^qua trinh hap phtj hdahpc, tUdd 
nhieu kha nang da tac dpng den be 
mat cija A\p^. tao ra dac tinh ky nUdc 
than dau can thiet cho vat lieu. 

Hinh 5. (A) Goc tiep xuc ni/dc cua A l p , , (B) 

G6c tiep x(Jc niidc cua h? v§t lieu AI,Oj/acid 

stearic, ( 0 Thit nghiem xtJ ly decane cua bot 

xop AljOj/acid steanc, (D) Kfia nang hap phu 

cac san pham hOu ca khac nhau cua he Al,Oy 

acid stearic. 

Hinh 4. Pho FTIR cua cac mau Al,Oj, acid 

stearic (SA) va A l ^ ^ a c i d stearic (SA-AljOj). 

Gia thiet tren cang dupc cijng cd 
hdn khi GS Xu va cac cdng sU tien 
hanh do gdc tiep xuc vdi nddc cua 
cac mau vat lieu Nhdm nghien edu 
nhan thay so vdi sdi nano A\fi^ ban 
dau, vdn cd kha nang tham nudc tdt 
(gdc tiep xuc vdi nddc chi cdn 24°, 
hinh 5A), vat lieu composite bpt xdp 
gan nhd hoan toan kj nUdc, vdi gdc 
tiep xuc Ien ddn 134° (hinh 5B). Dieu 
nay cho thay qua trinh hda tron acid 
stearic da tac ddng manh den be mat 
ciJa bpt xdp, khien vat lieu khdng cdn 
kha nang hap phu nddc, thay vao 
dd la kha nang thu hut rat hieu qua 
cac phan td dau. That vay, khi thi!r 
nghiem cho mpt manh vat lieu A\pJ 
acid stearic tiep xuc vdi hdn hdp chat 
long chda 73 mg decance (dUdc trdn 
vdi pham nhudm Oil Red 0 de tao ra 
mau cam giup dS quan sat) phan tan 
trong nUdc, chi trong vdng 6 giay, bot 
xdp AlgOj/acid stearic da thu gom va 
hap phLJ toan bp lddng decane Ien be 
mat vat lieu (hinh 5C). Dac biet, vat 
lieu bpt xdp Alpjaad stearic cdn jo 
ra hieu qua trong viec hap phy nhieu 
phan Xd hflu cd khac, bao gdm cac 
alkane, p-xylene, dau silicone va ke 
ca dau dau phung. Dung lddng hap 

phu cac chat hflu cd nay cd the dat 
dddc gap 10 den 15 lan khdi lddng 
vat lieu bot xdp dUdc sd dung (hinh 
5D). 

Nhflng ket qua tren chdng to kha 
nang hap phu Uu viet cua he vat lieu 
composite Al̂ Og/acid stearic, vdn 
dupc tdng hdp rat ddn gian thdng qua 
qua trinh hda trdn acid stearic vdi 
cac sdi nano Al^g. Nhd thanh phan 
acid stearic ki nddc, vat lieu mdi nay 
khdng chf cd dung lupng hap phii 
Idn doi vdi cac hdp chat hflu cd ma 
cdn the hien tdc dp hap phij rat dang 
ke, tfl dd cho phep thu hoi dau loang 
tren be mat nudc nhanh chdng, hieu 
qua. Dac biet, cau true xdp eua bpt 
composite cdn giup vat iieu nay cd 
the ndi tren mat nude, giup qua trinh 
thu dpn dau loang cung vat lieu dien 
ra d& dang si 

Le Tien Khoa (tdng hpp) 
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