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TOM TAT

Nghién ctru tién hanh thi nghiém kha ning hdp phu methylen xanh ctia vat liéu hip phu (VLHP) dugc ché tao
tir 1 g 16i ngo, 1 g vo ngd trong cac diéu kién thay doi vé thoi gian, pH va nong do 6 nhiém methylen xanh. Theo
thoi gian, sau 20 phit hiéu suat hip phu methylen xanh ciia 15i ngd va vo ngd da 1én téi gan 98%. Qua trinh hip
phu methylen xanh déu dat trén 96% trong khoang pH rat rong tir axit manh dén kiém manh: 15i ngd tir 3 dén 11;
vo ngd tir 3 dén 8,8. Kha ning hap phu cua 16i ngd va vo ngd co xu hudng giam nhe khi ndng dé methylen xanh
tang tir 200 mg/l dén 350 mg/l nhung hiéu suit van dat trén 97%. Trong tat ca cac didu kién thi nghiém cua
nghién ctru, 16i ngd ludn cho dung luong hép phu can bé“mg cao hon gin 2 1an so v&i vo ng6. Nghién ctru da budc
dau khang dinh VLHP tir 161 ngd va vo ngd, hai phé phdm nong nghiép phd bién ¢ Viét Nam, co tiém nang rat 1on
trong xur 1y 6 nhim nudc thai do thude nhuém methylen xanh.

Tir khoa: Hap phu, 16i ngo, methylen xanh, phé phim nong nghiép, vt liéu hdp phu, vé ngo

I. DAT VAN DE

O nhiém méi truong do nude thai ndi chung
va nudc thai dét nhudém noi ri€ng la mot van dé
moi truong “néng” & Viét Nam trong nhiing
nidm gan day. Nudc thai dét nhuém thuong bi 6
nhiém mau do sy c¢6 mit ham lugng 1én cac
chat nhudém. Viée xur Iy nudc thai dét nhudm
thuong gap nhidu kho khan do thude nhudém co
tinh chat rit bén, ciu tao phtc tap dan dén chi
phi xir 1y thuong rat cao. Do dé nghién ciru dé
xtr 1y 6 nhiém do thudc nhudém trong nude thai
bang cac VLHP c6 gia thanh thap, than thién
vO1 moi truong nhu 161 ngd va vo ngod la viée
lam rat can thiét.

Methylen xanh 13 mot loai thuéc nhudém
duoc sir dung kha pho bién trong cong nghiép
dét nhuom, thuong dugc str dung truc tiép dé
nhuém mau vai, soi bong hay ding dé nhuém
gidy; nhudm cac san pham tir tre ntra, manh
tric, da va ché muc viét. Methylen xanh c6 thé
gdy ra cac bénh vé mat, da, duong ho hap,
duong tiéu hoa va tham chi giy ung thu. Nong
do methylen xanh trong nudc qué cao s& can
trd su hdp thu oxy vao nudc tir khong khi do

doé lam can trd sy sinh truong cua cac dong
thuc vat, gay ra hi¢n tuong xéo tron hoat dong
ctia vi sinh vét va anh huong dén qua trinh tu
lam sach cta nuéec.

Nghién ctu trinh bay khd nang xu ly
methylen xanh nhd qua trinh hap phu cia hai
VLHP dugc ché tao tir 16i ngd va vo ngd trong
cac diéu kién thi nghiém khac nhau vé thoi gian
hip phu, khoang pH va ndng d6 6 nhiém
methylen xanh. Nghién ctru nhdm tim kiém giai
phap xir 1y thubc nhuém methylen xanh véi chi
phi thap, kha thi va than thién v6i méi truong.
II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phép bé tri thi nghiém
2.1.1 Vit liéu nghién ciru

e .51 ngo: Loi ngd duge thu gom va loai bo
hét céc tap chit, sau d6 duoc rira sach béng
nuée cat, tiép theo phoi 16i ngd cho kho tu
nhién; sau d6 dem 15i ngod di nghién c& hat tir
0,1-0,4 mm va say kho bang tu sy ¢ 105°C
trong 30 phut.

e V4 ngd: Vo ngd dugce thu gom va loai bd
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hét tap chét, rira sach béng nudc cit, phoi vé
ngd cho khé tir nhién; cit hoic nghién vo ngd
dén kich thude 0,2-0,5 mm, sau dé séy kho
trong ta siy & 105°C thoi gian 30 pht.

2.1.2. Khd ndng hdp phu methylen xanh ciia
vo ngo va loi ngo theo thoi gian

e L5i ngd: Lay 5 binh non dung tich 50 ml
chtra 20 ml methylen xanh v&i nong d6 300
mg/l c6 pH=7 va tai nhiét do phong. Can 1g
vat liéu cho vao mdi binh dung dich, lic trong
cac khoang thoi gian khéac nhau la 20 phat, 30
phut, 40 phut, 60 phut, 80 phut. Sau do loc bd
bé rén bﬁng giéy loc, gitr lai dung dich sau khi
loc. Léy chinh xac 10ml dich loc cho vao cac
binh dinh mtrc¢ 50 ml. Pinh mirc té1 vach br:ing
nude cat va dem di so mau, thu duge két qua
néng do methylen xanh trong dung dich sau
hap phu.

¢ V6 ngod: Cach thyuc hién twong tu nhu 161 ngd
nhung dung methylen xanh nng d6 200 mg/!.

2.1.3 Khdo sdt anh hwéng cia pH dén khd
ning hdp phu methylen xanh ciia 16i ngé va
Vo ngo

¢ L5i ngod: Lay 4 binh non dung tich 50 ml
chira 20 ml methylen xanh nong do 300 mg/l.
Dung NaOH 2M va HCI 1M dé tao mdi trudng
c6 nong d6 pH lan luot 1a: 3,1; 5,0; 8.8; 11,4.
Cho vao mdi binh 1g vat liéu, sau d6 khudy
trong 40 phit & diéu kién nhiét d6 phong. Loc
b6 b3 rin bang gidy loc, gitt lai dung dich sau
khi loc. Lfiy chinh xac 10 ml dich loc cho vao
cac binh dinh mtic¢ 50 ml. Binh mutc td1 vach
bang nude cit va dem di so mau. Thu duoc két
qua noéng do methylen xanh trong dung dich
sau khi loc.

e V6 ngd: Céch thuc hién tuong tu nhu 161
ngd nhung ding methylen xanh nong do 200
mg/l.

2.14. Khdio sit dnh hwéng cia nong do
methylen xanh dén khd nang hip phu
methylen xanh cua loi ngo va vo ngo

e L3i ngd: Ly 5 binh nén dung tich 50 ml
chira 20 ml methylene xanh véi nong do lan
lugt 1a: 200; 250; 300; 350 mg/l; & cung diéu
kién moi truong pH=7. Can 1g VLHP vao
dung dich, khudy cac binh trong khoang thoi
gian hip phu 1a 40phut. Loc bo b rin bang
gidy loc, giit lai dung dich sau khi loc. Lay
chinh xac 10 ml dich loc cho vao cac binh dinh
muc 50 ml. Binh mirc t6i vach béng nude cét
va dem di di so mau. Thu dugc két qua ndng
dd methylen xanh trong dung dich sau khi loc.

e V6 ngo: Céch thuc hién tuong tu nhu 161 ngo.
2.2. Phuwong phap so mau

Puodng chuan methylen xanh dugc xay dung tir
cac ndng do 2; 4; 6; 8; 10; 12; 14 mg/l va tai
budc song cuc dai A= 664 nm bé“mg may do
quang UV-VIS. Sau d6 ndng d6 dung dich
methylen xanh sau qua trinh hdp phu dugc xac
dinh nho duoc chuén trén.

2.3. Phwong phap xir 1y s6 liéu

B¢ so sanh kha nang hap phu cua 161 ngo6 va
vo ngo, nghién curu sir dung hai cong thure sau:

Hiéu suét hap phuy:
H=Mx100(%) (1)
CO
Dung luong hap phu cin bang:
g =Co e )
m 4

Trong d6: H: hiéu suat hap phu (%); q: dung
lwong hip phu can bang (mg/g); Co: ndng dd
dung dich ban dau (mg/1); Cep: néng dé dung
dich dat can bang hap phu (mg/l); V: thé tich
dung dich chét bi hap phu (1); m: khéi lugng
VLHP (g).

I KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning hip phu methylen xanh cia
16i ng6 va vo ngo theo thoi gian

Két qua nghién ctru anh hudng cua thoi gian
t6i kha niang hip phu methylen xanh cia 13i
ng6 va voé ngd dugc trinh bay & bang 3.1.
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Bang 3.1. Thoi gian va khd nang hap phu
methylen xanh cua loi ngé va vo ngo

Thoi Ldi ngo Vo6 ngo
gian H q H q
(phay) (%) (mgly) (%) (mg/g)
20 97,8 5,842 97,6 3,902
30 98,1 5,854 99,0 3,950
40 98,4 5,877 98,8 3,950
60 99,2 5,920 99,3 3,947
80 99,2 5,924 99,5 3,963

Két qua nghién ciru cho thiy hiéu suit héap
phu H (%) cua ca hai VLHP déu rat cao va xdp
xi trén 97%. Sau ngay 20 phut dau, ca hai loai
vat liéu déu hép phu dugc moét lugng 16n
methylen xanh vé6i hiéu sut 1an luot 1a 97,8%
va 97,6%. Trong khodng thoi gian tur 20-80
phut, hiéu sut hap phu khac biét khong that rd
rang. Tuy nhién c6 thé thiy lugng hip phu
methylen xanh dat hiéu qua tdi da cua 16i ngd
la 60phut (99,2%); con vo ngd 1la 80 phut
(99,5%). Hap phu ciia cac vat liéu thuong xay
ra hai pha: hip phu bé mit va hip phu mao
dan, methylen xanh cha yéu dugc hap phu ¢
dang pha d4u nén ngay trong khoang thoi gian
dau 20 phut, kha ning hap phu di ting manh.
Sau khi bé mit vat liéu di no chét bi hip phu,
hiéu sudt ting rat cham va tham chi khong ting
hodc giam dan do qua trinh giai hap.

Két qua & bang 3.1 ciing cho thiy hiéu sut
hap phu ciia hai VLHP khong co sy khac biét
16n nhung dung lugng hap phu can bang (q) lai
cho thiy su khac biét 1on. Vi cung khéi luong
VLHP 1g trong 80 phut hap phu thi 15i ngd cho
gia tri q 12 5,924 mg/g 16n hon gan 50% so véi
v6 ngd (3,963). Trong khoang thoi gian tir 20
phit dén 80 phut dung lugng hap phu can bang
cua hai vat liéu khong co su bién ddi 16n. Tai
moi thoi diém nghién ctru, dung lwong hap phu
can bang cua 1561 ngd ludn 16n hon vo ngd. Nhu
vy c6 thé thay 16i ngd c6 kha ning hip phu
methylen xanh véi thoi gian dat hip phu tdi da

ngén hon vo ngd. Piéu nay co6 thé giai thich 1a
do ham luong chat xo cua 161 ngd cao hon cua
v6 ngd (gan 30%) va ham lugng md cua 16i
ngd thip hon vo ngd nén khi tiép xuc véi 16i
ngd ta thuong thiy bé mit cua 16i ngd thé rap,
san suti hon so v&i vo ngo, do d6 di¢n tich tiép
xtc bé mit cua 16i ngd s& 1on hon vo ngd. Pay
1a mot trong nhitng nhan t6 dan dén kha ning
hap phu ctia 15i ngé 16n hon vo ngd.

3.2. Anh hudng ciia pH t6i kha ning hip phu
methylen xanh cuia 16i ngo va vo ngo

Moi truong pH c6 anh huéng dén céu trac
bé mit cia VLHP nén c6 thé anh huong dén
kha niang hip phu methylen xanh ctia VLHP 1a
16i ngd va vo ngd. Tuy nhién két qua tai bang
3.2 cho thdy pH khong anh hudng nhiéu dén
kha nang xt ly methylen xanh cua 161 ngd va
vO ngo.

Bang 3.2. Anh huéng ciia pH téi khd néing hip
Pphu methylen xanh ciia 16i ngé va vo ngo

L6i ngo Vo6 ngo
P (2 ) q0mg®) (f/i ) q0mge)
3,1 96,9 5,788 97,9 3,913
5,0 98,9 5,921 98,9 3,925
7,0 98,4 5,877 98,8 3,950
8,8 98,7 5,901 99,2 3,968
11,4 99,1 5,930

Dbi voi ca hai VLHP, khi thay ddi pH tir
3.1 d&n 11.4 va vo ngd tir 3 dén 8.7 hiéu suit
hap phu van rat cao (trén 97%). Nhu vdy budc
dau c6 thé két luan day 1a mot thuan loi cho
qua trinh xir Iy vi VLHP van hoat dong t6t
trong khoang pH rong. Pay 1a mot vu diém va
tiém ning rat 16n dé ap dung vao thyc té vi
nguén nudc 6 nhidm thudng ¢ nhiéu moi
truong pH khéc nhau.

3.3. Anh hwéng ciia ndng do methyl xanh
dén kha ning héap phu cia 16i ngéd va vé ngd.

Bang 3.3 cho thay nong d6 methylen xanh

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2013 79



Quan ly Tai nguyén rimg & Moi truong

cang tang thi kha nang hip phu cua 15i ngd va
vO ngd ¢6 xu hudng cang giam.

Bang 3.3.,A')nh hwong ciia nong d methylen
xanh dén kha nang hap phu cia 16i ngo

va vé ngo
Co (mg/) Hisi ngs (%) Hyi ngs (%)
200 99,6 99,8
250 99,2 97,8
300 98.4 97,7
350 98,5 97,4

Két qua & bang 3.3 cho thay, khi nong d6
methylen xanh tang lén 2,5 lan thi hiéu suét
hap phu cua 15i ngd giam 3% (tr 99,6 xudng
96,6%), vo ngd ciing twong ty khi nong do
tang tir 150-350 mg/l (2,3 lan) thi hiéu suit
giam gin 2% (tir 99,2 xudng con 97,4%).
Diéu nay c6 thé dugc giai thich 1a do su
chiém vi tri hdp phu cta methylen xanh. Khi
cac vi tri hip phu bi ddy thi s& dién ra qua
trinh giai hdp, do quéa trinh hap phu 1a qua
trinh can bang dong nén luong methylen xanh
khong dugc tiép tuc hip phu ma mot phan
methylen xanh bi giai hap, vi vdy hiéu qua
giam dan khi ndng d ting.

3.4. Thao luan

Theo nghién ctu cua Dhuha D.Salman et
al., (2012) khi xac dinh diéu kién t6i uvu dé hap
phu methylen xanh cta mang té bao trimg ga
thi hiéu sudt xir 1y dat gin 67%. Hay
Velmurugan. P et al., (2011) da chi ra kha nang
hap phu methylen xanh ctia vo cam tuong d6i
16n (gan 97%) tai pH = 10. Nhu vay néu so
sanh v6i két qua nghién ctru cua tac gia thi kha
nang hap phu cia 15i ngd va vo ngd cho hiéu
sudt rat cao c6 thé 1én toi gan 99%, hon nita
VLHP 161 ng6 va vo ngo duoc ché tao rat don
gian va chi phi thap.

So sanh v6i mot sé nghién ciru trong nudc
nhu theo tic gia Nguyén Trac Linh et al.,

(2010) thi 16p phu TiO, trén nén phosphate hap
phu t6t nhat methylen xanh phai mat khoang 2
gio nhung hiéu suat ciing chi khoang 77%. Tuy
nhién 161 ngd va vo ngo trong nghién ctru cua
tac gia thi voi thoi gian rt ngan (khoang 60
phut) da dat duogc hi¢u suét trén 99%. Tuong tu
nhu vy theo nghién ctru cia Nguyén Thi Ha,
Hb Thi Hoa (2008), cing 1g VLHP tai ndng d6
methylen xanh xt 1y tir 50-100mg/1 & diéu kién
pH t6i wu thi bui bong hoat hoa hip phu dat
hiéu sudt 98% trong 30 phut. Trong khi 15i ngd
xtr Iy methylen xanh ¢ néng d6 300 mg/1 (cao
gp 3-6 1an) tai pH=7 trong 30phut thi dat hiéu
sudt da 1én t6i 98,1%; hay véi vo ngd ¢ nong
dd 200 mg/l cling dat t61 99%. Nhu vay dung
luong hap phu methylen xanh cua 15i ngd va
v ngo 16n hon so véi bui bong hoat hoa.

L3i ngd va vo ngd la hai dang phé phim
néng nghiép tuwong dbi phd bién & Viét Nam;
phan bd nhiéu nhat & Tay Béc, Ty Nguyén va
DPong Nam B nén co thé d& dang ap dung tap
trung thu mua véi sd luong 16n dé xur Iy moi
truong 6 nhiém do methylen xanh trong nuéc
thai. Cac VLHP khac nhu mang té bao trimg
ga, vo cam, bui bong hoat tinh khong phd bién
& Viét Nam, dic biét 1a hap phu bang 16p phu
TiO, rat kho tim, kho ché tao va chi phi cao
nén tinh kha thi dé xtr Iy methylen xanh khéng
cao bang 16i ngd va vo ngd. Nhu vay, bude dau
c6 thé khang dinh 15i ngd va vo ngd hip phu
methylen xanh uvu viét hon han so voi céc loai
VLHP da duogc nghién curu trude do.

IV. KET LUAN

Vo ngd va 161 ngd dugc xtr Iy mot cach don
gian thanh VLHP, hap phu duoc methylen xanh
v6i hiéu suét rat cao - 1én t6i trén 97%. Hap phu
duoc moét luong 16n methylen xanh trong thoi
gian ngan va trong khoang pH rong 1a nhimg uu
diém ndi bat cua hai loai vat liéu nay. Véi 16i
ngd sau 60 phut, va vé ngd sau 80 phut thu
duoc hiéu suét cao nhit tuong ung 1a 99,2 va
99,5%. Methylen xanh dugc hdp phu trong
khoang pH rét rong v6i 16i ngd: tir 3 dén 11, vo
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ngd: tir 3 dén 8,8. Khi ting nong d6 methylen
xanh dén 350 mg/l, kha ning hap phu cta ca 15i
ngd va vo ngd co6 xu hudng giam. Trong moi
diéu kién thi nghiém cua nghién ctu nay, 15i
ngd ludn c6 dung lwong hip phu can bang 16n
hon gan 2 1an so véi vo ngd.

L3i ngd va vo ngd co tinh kha thi cao trong
xt 1y 6 nhiém nuéc thai do thudc nhudém
methylen xanh. Dic biét day 1a hai dang phé
pham nong nghiép rat doi dao ¢ Viét Nam, do
d6 tiém nang tmg dung cua hai loai VLHP nay
1a rat 16n.
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METHYLENE BLUE ADSORPTION BY COB AND CORN HUSK

Duong Thi Bich Ngoc, Nguyen Thi Mai Luong, Nguyen Thi Thanh

SUMMARY

Research conducted experiments of adsorption capacity of methylene blue by Igram cob and 1gram corn
husk in the different conditions of adsorbing time, pH and concentrations of methylene blue. After 20 minutes
the adsorption process of methylene blue by cob and corn husk had up approximately 98%. The process of
adsorption reached over 96% in wide range pH from strong acids to strong alkalis: for cob from 3 to 11; for
corn husk from 3 to 8.8. The adsorption process tended to decrease lightly, but still achieved about 97%, while
concentrations of methylene blue increasing from 200mg/1 to 350mg/I. In the experiments cob always showed
that its equilibrium adsorption was almost 2 times higher compared with corn husk. The research revealed that
cob and corn husk, two of the low cost absorbents in Vietnam, could be high potential for treating polluted

wastewater by methylene blue.

Keywords: Absorbent, adsorption, agricultural waste, cob, corn husk, methylene blue
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