BAI BAO KHOA HQC

KHAO SAT, PANH GIA KHA NANG XU LY DAU LOANG
BANG VAT LIEU HAP PHU TU NHIEN

Pham Thi Ngoc Lan'

Tém tat: Su cé tran dau xday ra trén séng hodc bién déu gdy dnh hwong nghiém trong dén moi
truong nudc, hé sinh thai thuy sinh va rat ton kém dé khdac phuc hdu qua. Viéc sw dung vat liéu tw
nhién dé hdap phu dau dwoc xem la mét phwong phdp kha hiéu qua, than thién méi truong. Bai bdo
nay trinh bay viéc nghién ciru danh gid hiéu qua hdp phu cdc dung méi (dau DO 0,058, mede cat,
nuoc song, nuoc bién) ctia mot sé loai vat liéu tw nhién cé cau tric 16 ro’ng, dién tich bé mat riéng
lom) khac nhau nhw ba mia, thdan ngo, béo tdy, vo lac, quy mé phong thi nghiém, thong qua viéc xdac
dinh khoi lwong vt liéu trude va sau hdp phu. Két qua thi nghiém cho thdy béo tdy cé kha ndng
hdp phu dung méi khéng phan ciee (dau DO 0,05S) tot nhdt dat tir 7,09 - 7,55 g/g cao hon han so
Véi cac dung méi phin cue khdc: nwée cat (4 - 5,65 g/g), nuée séng (2,9 - 4,5 g/g), mede bién (2,82
- 3,83 g/g). Trong dung méi khéng dong nhat: dau DO 0,05D va nuée cat béo tdy cé wu tién hdp
phu dau DO truée. Cac vit liéu ba mia, than ngé va vé lac ¢é xu hwéng hap phu dung méi phén
cuee 1ot hon trong dau DO 0,058 so véi béo tdy & cing diéu kién. Trong méi truong hoan toan chira
dau DO 0,058 béo tdy co do bén hon so véi nhitng logi vt liéu nay. Sau ba thang ngdm vdt liéu
trong dung méi dau diesel béo tay khong bi chim va ciing khéng cé dau hiéu xudt hién sw ton tai
cia vi sinh vdt nhay hay nam méc. Béo tay sau hdp phu hoan toan cé thé dwoc tan dung lam nguyén
liéu dot cho cdc 1o dot rac c6 hé thong xik Iy khi. Vi vdy, béo tdy cé tiém nang vmg dung kha cao
trong xit Iy dau tran trén séng hodc trén bién.

Tw khoa: Vit liéu hfip phu tu nhién, do hfip phuy, dung mo6i dau diesel, xur 1y tran dau.

1. PAT VAN PE dung vit liéu tu nhién dé hip phu dugc xem la

Ngdy nay, su phat trién cua phan 16n cac
nganh cong nghiép van dang st dung chu yéu
ngudn nguyén liéu tir ddu mo khién cho cac hoat
dong khai thac va van chuyén ngay cang gia
tang dan dén lam ting nguy co xdy ra sy c0 tran
dau. Dau 1a mot hop chat hitu co phuc tap, kho
phan huy khi xay ra sy ¢d tran diu sé& gdy anh
hudng nghiém trong dén moi trudng, hé sinh
thai (Binh Thi Ngo, 2006). Do do, viéc nghién
chru tim kiém céc phuong phap nham thu hoi
dau, khic phuc sy cd tran dau rit dugc quan
tam. Phuong phap hoa hoc gy 6 nhiém thir cap
do viéc dua thém hoa chat vao médi trudng,
phuong phap sinh hoc chua dap tmg duoc nhu
cau tng ctru khan cip cta sy ¢b tran dau do chu
ki sinh hoc la tuong ddi dai. Vi vay, viéc su

" Khoa Méi T ruwong, Trueong Pai hoc Thuy Loi.

mot phuong phap hiéu qua va dugc wu tién dau
tu nghién ciru, phat trién.

Kha nang hép phu cua vat liéu dugc danh
gia thong qua d6 hip phu cua ching tic 1a sd
gam chét bi hép phu trén mét don vi chét hép
phu. Mot s6 loai vat lidu va do hép phu tuong
tmg duogc st dung dé xu 1y su ¢b tran dau nhu:
Absorbant (18 g/g), bot bién nano (20 g/g),
phé thai nong nghiép (4-6 g/g), soi tong hop
(25-35 g/g)... (Nguyén Hiru Bién va nnc,
2011). Sir dung vat liéu hdp phu kha don gian
va gitp thu hdi dang ké lugng dau tran. Hién
nay, cac cong trinh nghién ciru vé vat liéu hap
phu ty nhién xir Iy dau tran chua c6 nhiéu &
nudc ta. Vi vdy, viéc nghién ctru kha nang xur
ly dau loang bang vat lidu hap phu tu nhién,
dé kiém c6 mot ¥ nghia thuc té tot nham danh
gia kha nang hap phu cac dung méi khic nhau
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cua cac vat liéu tu nhién khac nhau dé tir do
tim ra loai vat liéu c6 kha ning hip phu dau
t6t nhat.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Chuén bi vat liéu

Céc loai vat li€u sir dung bao g(‘A)m: ba mia,
béo tay, than ngo, vo lac.

+ Ba mia dugc thu gom tai cac quan ép
nudc mia & Ha Noi. Trude hét, ba mia duoc cat
ngin 1,5-2 cm, ngdm nudce nhiéu 1an va rira sach

nhim loai bé hét dudng con lai trong ba sau do6
dem phoi kho.

¢ Béo tay, than ngo, vo lac dugc thu gom &
khu vyc nong thon tai Thanh Hoa sau do dugc
xtr Iy nhu sau: Béo tay dugc loai bo 14, ré, tiép
theo dem rtra sach, cat chiéu day 1,5-2 ¢cm va
phoi kho.

+¢ Than ngo6 dugc bd 16p vo cung phia ngoai,
cit khac khoang 1,5-2 cm roi dem rtra sach va
phoi kho.

¢ Vo lac duoc ngadm rira sach va phoi kho.

Hinh 2. Béo tdy tw nhién

2.2. Chuan bi dung méi
Dung moéi chuan bi bao gom: Dau diesel,
nudc cat, nudc song, nudc bien, dau — nudc cat.

Hinh 2. Beo tay tw nhién

Hinh 2. Béo tdy sau phoi khé
Cac miu duoc ldy theo tiéu chuin quy dinh
(TCVN 6631-1, 2011) va dugc bao quan tai
phong K¥ thuat Méi Truong — Pai hoc Thuy Loi.

Béang 1. Bdo quan dung moi sir dung trong thi nghiém

Dung méi Dia diém lay, diéu kién lay Cich bio quin Nhiét do bao quin
Nude bitn Do Son — Hai Ph(‘)ng,o troi | Axit HCI diéu chinh 2°C
nang, nl}lét do khoang 25°C pH<2
o Song Hong chdy qua dia phan | . (1o 4idy chinh 0
Nudc song Ha Noi, troi nang nhiét do 4°C
khoang 25°C pH <2
Dau diesel 0,05S | Mua tai cay xang Chai nhua Nhiét do phong
Nudc cat Tai Phong thi nghiém Chai nhua Nhiét do phong
Dau — Nudc cat Pha tai phong thi nghiém Nhiét do phong
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2.3. Phwong phap thi nghiém

2.3.1. Thi nghiém 1: Khao st kha ndng hdp
phu cua cdc vat liéu khac nhau trong cdc dung moi
khéc nhau theo thoi gian va xdc dinh thoi gian tiép
xilc 161 wu ciia vt liéu hd}) phu dau tét nhat.

Can 250 g dung moi mdi loai cho vao coc
dong c6 dung tich 100ml. Sau do6 can 1g vat li¢u
cho vao mdi cdc sau cac khoang thoi gian nhat
dinh loc vat liéu ra khéi dung moi trong 30 phut
(Nguyé Hitu Bién va nnc, 2011), can lai khdi
lugng vat li€u, xac dinh lugng dung moéi bi hép
phu va tinh toan do hip phu cua vat liéu. Cac
mbc thoi gian ngam vét liéu: 10, 20, 30, 45, 60
phut. Tién hanh thi nghiém 1an luot voi bon loai
vat liéu: Ba mia, beo tay, than ngd va vo lac.

2.3.2. Thi nghi¢gm 2: Kiém chiimg kha ning
hcfp phu chon loc cua vdt liéu

O thi nghiém 1 tac gia co thé x4c dinh duoc
xu hudng hap phu timg loai dung méi ctia mdi
loai vat liéu va xac dinh dugc vat liéu hap phu
dau t6t nhat. D& chic chan hon vé kha ning wu
tién hép phu chon loc, tac gia tién hanh khao sat
kha ning hap phu cua hai loai vat liéu hap phu
dau tot nhét 13 béo tiy va b mia trong dung moi
khong dong nhat: dau diesel va nudc cat. Higu
sudt xir 1y duoc xac dinh thong qua chi tiéu tong
dau ma.

2.3.3. Thi nghiém 3: Xic dinh dé bén cia
cac loai vat liéu

Ngam 4 loai vat li€u: ba mia, béo tay, than
ngd, vo lac trong dung méi 100% dau diesel
0,05S trong cung mot diéu kién thi nghiém.
Quan sat va theo ddi su bién d6i cua timg loai
vat liéu trong 3 thang.

2.3.4. Thi nghiém 4: Danh gia khad nang tai
sur dung vat ligu

Ngam vt liéu trong dung méi dau trong 30
phut, sau d6 loc vét liéu va tién hanh dung luc
ép tach dau ra khoi vat liéu. Luc ¢p duoc dung
trong thi nghiém 1a 13,7 N cho dién tich chira
vat liéu sau hép phu 1a 23,75 cm’. Trong qua
trinh 1am thi nghiém ghi lai khdi lugng vat liéu
chtra dau trude va sau mdi 1an hap phu. Lip lai
céc thao tac nay cho dén khi thdy d¢ hap phu it
¢6 su dao dong.

2.4. Phwong phap phan tich

2.4.1. Phwong phdp xdc dinh d¢ hip phu

D6 hap phu duge xac dinh theo phuong phap
khéi lugng tirc 14 lwong chat bi hdp phu trén
lugng vat liéu hép phu st dung. Coéng thuc tinh
toan do hap phu nhu sau:

A =(mp;—my)/m gg/g) '

Trong do6: m;, my lan luot 1a khoi lugng vat
liéu trudc va sau hip phy dung méi (g).

2.4.2. Phwong phdp phan tich tong dau mé

Thong s6 tong dau m& duge do theo phuong
phap chiét long — trong luong. Nguyén tic cua
phuong phap nay la sit dung n - Hexan hoa tan
dau va cac san pham dau ra khoi nudc va xac
dinh trong luong (SMEWW, 2012).

3. KET QUA VA THAO LUAN

3.1. Khio sat kha niing hip phu cia cac
vat li€éu khac nhau trong cac dung méi khac
nhau theo thoi gian
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Hinh 5. Khd nang hdp phu dau diesel 0,058
theo thoi gian cua cdc vat liéu

Hinh 5 thé hién kha niang hap phu dung méi
khong phan cyc (dau DO 0,05 S) cua cac loai vat
liéu khac nhau tai cac mde thoi gian 10, 20, 30
45, 60 phut. Két qua cho théy, trong cac mdc
thoi gian nghién ctru, béo tay c6 d6 hap phu dau
DO 0,05S dat khoang 7,09 — 7,55 g/g tot hon so
v6i ba mia, béo tiy hdp phu tot hon tir 1,09 —
1,18 lan, than ngd 2,55 — 3,42 lan, vo lac 4,58 —
12,22 1an. C6 thé nhén thay cac vat liéu béo tay,
than ngd, vo lac c6 do hap phu ting theo thoi
gian con ddi v6i ba mia do dwoc thu gom tai cac
quan ép nudc mia nén cu tric da bi pha v&
trong dung mdi dau cac soi dé tich nhau dan
dén viéc xuat hién cac manh vyun nho trong dung
moi, diéu nay di lam giai phong dau duoc hip
phu do védy ba mia dat do hép phu cao nhét tai
30 phut sau d6 do hap phu giam.
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Hinh 6. Kha nang hdap phu nwée cdt theo thoi
gian cua cdc vdt liéu.

Trong dung mdi hoan toan 1a nudc cit xu
huéng hip phu cua cic vat liéu khac xa so véi
dung méi dau DO 0,05S. Bi mia la vat liéu c6
kha ning hap phu tt nhat voi do hap phu dat tir
10,24 — 13,77 g/g. PO hap phu cia béo ty, than
ngo, vé lac trong nudc cat lan luot 1a: 4 — 5,65;
4,31 -5,99; 1,53 -2,63 g/g.
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Hinh 7. Khd ndng hdp phu nude séng theo
thoi gian cua cac vt liéu
Trong dung mdi hoan toan 1a nudc cit xu
huéng hap phu cia cac vat liéu tuong dbi gidng
v6i trong dung méi nude cit. Do hap phu cua
vat liéu duoc xép theo thur tu gidm dan lan luot
la ba mia, beo tay, than ngd, vo lac.
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Hinh 8. Kha nang hap phu nude bién theo
thoi gian cua cac vat liéu

Trong dung mdi nudc bién, ba mia van la vat
liéu hip phu t6t nhat. Tuy nhién gia tri d6 hap
phu cua cac vat liéu nay thip hon so véi trong
dung méi nude cat va nude bién.

Hinh 7,8,9 trinh bay két qua vé kha niang hap
phu cua céac loai vat li¢u trong cac dung moi
phan cuc bao gdm nudc cat, nudc song va nudc
bién. Nhan thiiy ba mia, than ngo, vo lac déu co6
xu huéng hap phu dung méi phan cuc nay tot
hon trong dung méi dau diesel. Pic biét kha
nang hép phu cta ba mia vuot tréi mdt cach rd
rét. Cung la dung moi phan cyc nhung kha nang
hap phu co su khac nhau. Piéu nay c6 thé do
ham lugng cic cation va anion c6 trong cac
dung moi khac nhau nén né tac dong vao kha
nang hap phu cta vat liéu & cung diéu kién. Béo
tay 1a vat liu duy nhat hap phu cac dung moi
phan cyc nay kém hon dung méi dau DO 0,05S.
Diéu nay ching t6 béo tiy wa dung mdi khong
phan cuc va ¢ tiém ning trong xir 1y cac su ¢b
tran dau.

Ciing trong thi nghiém nay véi cac khoang
thoi gian khao sat ta co thé theo ddi duoc su
bién d6i vé kha nang hdp phu ting loai dung
moi theo thoi gian va xac dinh dugc thoi gian
tiép xtic ti uu.
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Hinh 9. S bién doi khd nang hdp phu ciia
béo tdy trong cac dung méi theo thoi gian

Hinh 9 thé hién kha nang hap phu cta béo
tdy trong cac loai dung moéi khac nhau. Nhan
thdy r& nét béo tdy hap phu dau diesel 0,05S tot
hon nhiéu so véi cac dung mdi con lai. Véi cac
mdc thoi gian khao sat, trong mdi trudong dau
DO 0,05S trong khoang 30 phut dau téc do hap
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phu ciia béo tdy ting nhanh, sau 30 phut d6 hap
phu van tang nhung rat nhe. Vi vay, chon thoi
gian tiép xac t6i uu cua vat liéu trong dung moi

dau DO 0,05S 1a 30 phit.
3.2. Kiém chirng kha niing hip phu chon
loc cua vat liéu

Bang 2. Gia tri do tong diu mé

Vatliéu | Khéiluong | Ty 1¢ khéilugng | Thoi gian tiép | Tong ddu m& sau hép phu
vatliéu (g) | dau: nude cit (g/g) xuc (phut) (gia tri do) (mg/l)

Bi mia 1 50 : 450 30 84,303

Béo tay 1 50 : 450 30 82,65

Bang 2 thé hién ham lugng tong dau m& trong
mau nude nhiém dau duoc pha tron véi cung ti 1€
sau khi xtr Iy bang ba mia va béo tay. Két qua
phan tich chi tiéu tong dau m&d cho thiy ham
luong dau trong mau nude nhiém dau do beo tay
xir Iy t6t hon do ba mia. Nhu vy trong dung moi

khong ddng nhat: dau DO 0,05S va nudc cat thi
béo tiy c¢6 su uu tién hip phu dau DO trudc.
Diéu niy c6 ¥ nghia trong viéc trién khai tmg
dung béo tay xir Iy tran dau trén song hodc bién.

3.3. Xac dinh do bén ciia cac vat liéu hap
phu tw nhién

Bang 3. S bién doi trang thai ciia cac vt li¢u theo thoi gian

Thoi gian Pic diém

Sau 2 ngay - V6 lac: bat ddu chim

(19/9 -21/9/2015) khong c6 hién tuong gi

- Ba mia, than ngo, béo tay:

Hinh anh

Ba mia bat dau chim
Vo lac chim hoan toan

Sau 6 ngay -
(19/9 —25/9/2015) | ~

hién tugng gi

- Béo tay, than ngo: Khong co

Sau 23 ngay -

(19/9 —12/10/2015) |  nhay bam xung quanh

Vo lac: Xuit hién vi sinh vat

Sau 37 ngay -
(19/9 - 26/10/2015) | -

hién tuong gi

Vo lac: Lop nhay day hon
Ba mia: chim hoan toan
- Beo tay, than ngo: khong co
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Thoi gian

Pac diém

19/9 —2/11/2015

Vo lac: Xuit hién nhiing chdm
den phia trén 16p nhay, vo lac
mong hon 10 rét

B3 mia: Bit dau xuét hién vi
sinh vat c6 16p nhay

Than ngd: C6 ddm mbc trén
than ngd

19/9 —26/12/2015

Ba mia xuat hién moc den.

Céc 16 rong cta beo tay to va
phong hon nhung khong thay
sy xuat hién cua vi sinh vat

nhay hay mdc den.

Trén cung mdt dién tich bé mit, cung luong
dau va cung khdi lugng vat liéu cho vao mdi
binh, sau hon ba thang ngam vét liéu nhan théy
vo lac rat dé bi chim va dé bi phan huy nht.
Bing chimg 13 sau 2 ngay ngam trong dung
moi vo lac bat dau bi chim va bi chim hoan
toan sau 6 ngdy. Sau 23 ngay xut hién cac 16p
nhay bam trén vo lac didu nay chimg to c6 su
sinh trudng va phat trién ciia cac vi sinh vat va
vat liéu c6 ddu hiéu bi phan huy, 16p nhay nay
day hon theo thoi gian. Theo cdm nhan vo lac
dan mong hon so voi ban dau. Bi mia 1a vat
liéu thtr 2 bi chim sau 6 ngay, tuy nhién toc do
chim cham hon so véi vo lac va thoi gian xuét
hién sinh vat nhay lau hon, sau 37 ngay. Cho
dén thoi diém nay, than ngd va béo tiy van
khong c6 dau hiéu bi chim hay xuit hién 16p
nhay bam trén bé mat. Tuy nhién c6 thé quan
sat dugc than ngd xuét hién nhitng chim den
6 thé day la dAu hiéu vé su co mat cia méc.
Béo tay cac 16 phdng va rat mong nudc, ching
t6 nd dat dén trang thai bdo hoa, ban dau vo
ngoai cung hon nhung sau thoi gian né cling
tré nén mém hon c6 thé da bét dau sy phan huy
nhung d4u hiéu nhan biét rat kho, vi vdy, can
tiép tuc theo doi su bién ddi cua no.

3.4. Danh gia kha nang tai sir dung vat li¢u

10.39

7 8
sbiln o dynglgi

Hinh 10. Panh gia khd nang tdi sir dung beo tay

Két qua thi nghiém cho thay vat liéu c6 do
hap phu tét nhat ¢ 1an st dung dau tién voi do
hap phu 10,39 g/g. O lan st dung thir hai d6 hip
phu giam dot ngdt sau d6 do hdp phy giam nhe
& céac 1an tai st dung tiép theo (1,9 - 1,12 g/g &
lan st dung thir hai va thtr tim) nguyén nhan 13
do ban dau béo chua bi pha v& cdu trac nén khi
sir qua trinh ding luc ép tach dau ra khoi vat
liéu dugc it hon. Sau khi ép dd 1am cho cdu tric
ctia béo bi thay ddi (bi bep) dan dén luong dau
hap phu dwoc giam nén d6 hp phu cia béo bi
giam manh. Luong dau dugc hap phy sau 8 lan
sir dung 13 59,55 g. Thuc t& ngudn ngyén lidu
béo tdy kha doi dao, d& kiém va ré tién vi vay
khong nén tai sir dung béo tay dé hap phu dau
loang tiép ma sir dung vao muc dich khac nhu
lam nguyén lidu trong cac 16 ddt chat thai rin co
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hé thong xir 1y khi thai s& tiét kiém duoc nhién
liéu ban dau dé moi 1. Hay c6 thé sir dung 1am
nhién liéu bd sung cung véi than trong cac nha
may nhiét dién.

4. KET LUAN VA KIEN NGHI

Béo tdy la vat liéu ty nhién c6 céu tric 15
rong va dién tich bé mat 16n rat thich hop lam
vat liéu hdp phu. Trong thoi gian tir 10 - 60
phat, d6 hdp phu ciia béo tiy trong moi truong
hoan toan dau DO 0,05S dat tr 7,09 — 7,55 g/g.
Béo tdy co sy hdp phu chon loc giita cac dung
moi khong dong nhat. Béo tay kha bén trong
moi trudng dau DO, sau ba thang ngdm béo tay
trong dau vat liéu khong bi chim va chua c6 dau
hiéu xuét hién vi sinh vat nhay hay nam moc.
Nhan théy, vat liéu tu nhién sau khi hép phu néu
nhu khong st dung lai lam vat li€u hép phu c6

thé hoan toan tan dung 1am nguyén liéu ddt thay
cho viéc su dung dau DO hoidc dau FO lam mdi
cho cac 16 @6t c6 hé thong xir 1y khi hién nay.

Nhimng két qua nghién ctu cho thay tiém
nang tng dung beo tay trong xir Iy dau tran trén
song, trén bién tdt hon cac vat liéu tu nhién
khac. Trong khuon kho bai bao nay, cac két qua
khao sat cac yéu to anh huong dén kha nang hip
phu dau loang (hinh dang, do am, mat do vat
liéu...) va trién khai quy mé pilot (xdy dung mo
hinh vat 1y ngoai trdi mé ta sy ¢ tran dau trén
mdt doan song) da khong dugc dua vao. Tuy
nhién, can tién hanh nghién ciru thém céc yéu t6
anh hudong nhu: khdi lugng riéng, do rong (do
x6p) va dién tich bé mit riéng cua vat lidu va
danh gia hiéu suat xu 1y khi mg dung vao mo
hinh thuc té c6 quy mé 16n hon.
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Abstract:
EXAMINATION, ASSESSMENT OF THE ABILITY FOR TREATING
OIL SPILLAGE BY NATURAL MATERIALS

Oil spillage that happened in river or sea has caused very serious impacts on the water environment,
aquatic ecosystem and expensive to overcome the consequences. Using the natural material for oil
and grease absorption is considered as an effective and environmental friendly solution. This paper
presents the examination and assessment of the absorption efficiency of the solvents (DO0.05S oil,
distilled water, river water and sea water) that is done by the various natural adsorbents (having the
porous structure, high in the specific surface area) such as sugar cane residue, maize trunk,
eichhornia trunk (belonging to water hyacinth family), groundnut shell, at a laboratory scale through
determining the quantity of the natural adsorbents before and after adsorption process. The results
show that eichhornia trunk can absorb the non-polarised solvent (DO oil 0.05S) very well, obtain the
value from 7.09 to 7.55g/g, higher than that of the other polarised solvents such as: distilled water (4-
5.65 g/g), river water (2.9-4.5 g/g), sea water (2.82 - 3.83 g/g). Sugar cane residue, maize trunk and
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groundnut shell has a trend of absorption of the polarised solvent with DO oil (0.05S) which is better
than that of the eichhornia trunk at a same condition. In the fully occupied oil media, the eichhornia
trunk proves to be more durable in comparison with three above natural materials. After three
months of soaking these natural materials in the diesel oil solvent it was found out that the eichhornia
trunk was not sunk and no sign of the apperance of biofilm or of fungi on the surface. Therefore, the
eichhornia trunk has ability to absorb the diesel oil first and high potential to treat and control oil
spillage in river and sea as well.

Keyword: Natural absorbent; Absorption; Diesel oil solvent; Oil spillage treatment.
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