
KHOA HOC CdNG NGHE 

K H A IXIAIMG H A P PHLJ M E T H Y L D A CAIVI CLIA THAIM 

SIIXIH HOC TIJ LUC BIIXIH (Elchharnia crassipes] 
D6 Thi My PhupngS Phan Thi Thanh Tuydn^ Nguydn Thi Thidn TnicS 

Nguydn D^t PhuongS Pham Ngpc ThoaS Nguydn Hiiu ChidmS Nguydn Xuan LOĉ  

T6MTAT 

Nghidn ciiu danh gia kha nang hap phu thudc nhuom methyl da cam (MO) trong dung dich mrdc blng than 
sinh hoc dupc san xuat tir Iuc binh. Cac yeu td anh hudng ddn kha nang hap phu MO bao g6m pH. khdi 
lupng than sinh hoc, ndng d6 thudc nhu6m ban dIu, thai gian tidp xuc va kich thuoc than sinh hoc dirpc xac 
dinh. Hai mo hinh ding nhi&t hap phu Langmuir va Freundhch dirgfc su dung de phSn tich dir lieu hap phu 
can blng. Hai mo hinh dong hoc bidu kien bac mot va bac hai da duoc sii dung trong nghien cuu dong hoc 
hip phu. Kha nang loai bo tdi im thuoc nhu6m MO blng than sinh hoc (khoang 15 mg/g) thu dupc d pH 
2,0; 0,02 g than smh hoc va trang thai can blng dat duoc sau 120 phiit tiep xiic. He sd tuoTig quan ciia mo 
hinh ddng hoc bieu kien bac hai Idn hon so vdi cua mo hinh bac nhat. chiing to qua trinh hap phu MO phii 
hpp vdi mo hinh dong hpc bidu kien bac hai. Mo hinh ding nhiet Langmuir cho thay su phii hpp tdt hon so 
vm mo hinh Freundlich do he sd tmmg quan Idn hon. Tom lai, than sinh hpc Iuc binh co thd duoc su dung 
lam chat hap phu hieu qua. chi phi thap va than thien vdi moi tnrdng cho thudc nhuom MO trong dung 
djch. 
Tii khda; Than smh hgc Iuc binh, hap phu, methyl da cam, thudc nhuom. 

1.IW0AU 

Chit lupng nude dang hi tic ddng manh md do 
sir phat tridn kinh td khdng bdn viing, dac biet do cac 
chat ddc hai do nen cdng nghidp eao su, hda chit, 
cong nghidp thuc phim, thudc bao ve thuc vat, y 
dupc, luydn kim, xi ma, giay, dac bidt la nganh ddt 
nhuom tao ra. Trong sd cac chit d nhidm cd trong 
nirdc thai ddt nhuom, thudc nhuom la thanh phin 
khd xu ly nhat, dac bidt la thudc nhuom azo khdng 
tan - loai thudc nhuom dupc su dung phd bidn nhat 
hidn nay. Trong dd, Methyl da cam (Methyl Orange 
hay MO). II mdt trong nhirng loai thudc nhuom 
thuOc nhdm azo cd nguy ca gay d nhidm mdi trudng 
kha cao. Thuc td da cd nhidu cdng trinh nghidn eihi 
cae phuong phap de xu ly thudc nhuom MO trong 
nirdc thai nhu phuong phap hip phu. phuong phap 
trao ddi ion, phuong phap keo tu... Trong cic phuong 
phap dd, phuong phap hap phy td ra cd nhidu uu vidt 
boi tinh kinh td, tinh hieu qua, thao tac don gian va 
dd tiiirc hi^n. 

Than sinh hpc (biochar) la vat rin giau carbon 
(C) thu dupc tiJT vide nhidt phan sinh khdi hay cac 
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chat hiru ca trong mdi trudng rIt it hoac khdng cd 
khdng khi, cd chiia nhidu loai nhdm chiic hoa hpc 
tren bd mat [1]. San pham eudi cung cua qua trinh 
nhidt phan 11 tao ra cac Id rdng trdn be mat than giiip 
cho tien trinh gid nude va chat dinh dudng, cung nhu 
qua trinh hip phu cac chat d nhidm trong nude va dit 
[1]. TTian smh hpc Iuc binh da dupc nghidn ciiu de 
loai bd Cd^'^vl Pb^* [2], loai bd Caffeine va 
Ciprofloxacm trong dung dieh [3] bdn canh vide sir 
dyng than sinh hpc phan ga [4], mat cua [5], hay vd 
budi [61 de loai bd thudc nhuom MO trong dung 
dich. Tuy nhidn. eho den nay vln chua cd nghidn cuu 
vd kha nang loai bd thudc nhuom MO blng than sinh 
hpc dieu che tir Iuc binh. Do dd, trong nghidn eiiu 
nay, than sinh hpc (biochar) didu chd tir Iuc binh 
(Eichhomia crassipes) duoc su dung de hap phu 
thudc nhuom MO trong dung dich. 

2 . VAT UEU VA PHUONG PHAP NGHIBV CUU 

2.1. Vat lidu, hda chit va tinh toln kha nang hip 
phu MO 

2.1.1 VatUeu 

Lye binh dupc thu thap tai kdnh rach d phuong 
8, thanh phd Vinh Long, tinh Vinh Long. Than cua 
Iuc binh duac rua sach blng nude may va nude cat 
nhidu lln de loai bd bui ban va tap ehit, dem phai 
khd dudi anh sang mat trdi cho ddn khi dp am cdn 
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I î dat khoang 17%. Cat ngln, nghien tililnh bpL Sau 
dd dp lyc binh thanh vidn vl say trong 24 gid d nhiet 
dp 105''C. Tidp theo, cho vao binh hiit am va nung d 
nhidt dp 700*'C luu frong 2 gid. 

2.1.2 Hda chat 

Chuan hi dung dich Methyl da cam (MO); 100 
ml dung dich MO chuan cd ndng dp 1000 mg/1 dupc 
chuan hi nhu sau: Can 0,1 g MO dang hot, chinh xac 
den mg, cho vao binh dinh muc 100 ml, sau dd them 
nude cit den vaeh muc, day niit, lie ddu. Ttr dung 
dich MO ndng dd chuIn 1000 mg/L, tien hanh pha 
loang thanh dung dich MO cd ndng dd mong mudn 
trong cae thi nghidm. 

2.1.3. Bd tii till nghidm 

Xac dinh pH tai diem didn tich bkng khdng 
(pHp^: Didm didn tich khdng (PZC) dupc xlc dinh 
bang may do pH cam tay (hang TOA-DKK HM-31P, 
Nhat Ban), theo phuong phap do the didn cue thiiy 
tinh. l l i i nghidm xac dinh so bd diem dien tich 
khdng trong dung dich mudi NaCl: Lly 50 mL dung 
dich NaCl 0,1M da pha vao 10 cdc, dieu ehinh gia ti-i 
pH blng dung dieh HCl 0,1M hoac dung dich NaOH 
0,1M de dupc cac gia tii pH,: 2, 3, 4, 5, 6, 7, 8,9,10 va 
11. Dd cac dung dieh da ehuIn pH, d tren vao cac 
dng ly tam da chira chat hip phu la than Iuc binh (0,5 
g than Iuc binh), day kin, cho len may lie trong 24 
gid vdi tdc dp 120 vdng/phiit. De ling, loc sach 
huyen phii blng giay loc, do lai cae gia tri pH gpi 11 
pHf. Xac dinh dupc: ApH = pHf - pH,. 

Thi nghidm 1: Xac dinh anh hudng cua pH 

Tir dung dich chuan MO 1000 mg/L tidn hanh 
pha loang thinh dung dich MO ndng dp 50 mg/L. 
Sau dd, sir dung NaOH IM va HCl IM de tiiay ddi 
pH dung dich tir 2 den 10. Can 0,02 g than Iuc binh 
cho vao timg dng ly tam. Tiep theo. dong 50 ml dung 
dich MO 50 mg/L da chuan pH vao dng ly tam. Sau 
dd dem di lie vdi tdc dp 190 vdng/phiit Sau 120 phiit 
hap phy, thu mlu nude blng each Ipc hdn hpp qua 
giay Ipc vl hen hanh xac dmh ndng dp MO cdn lai. 

Thi nghidm 2: Xac dinh anh hudng cua thdi gian 
hap phu 

Thi nghidm dupc bd tri d cac thdi gian hap phu 
khac nhau (1, 5, 10, 20. 30, 60, 90,120,180, 240, 480, 
720 phut). Can ehinh xac 0,02 g than Iue binh cho 
vao dng h tam ed chiia 50 mL dung dich MO ndng dp 
50 mg/L (trong dieu kidn pH da chpn d TNI). Tidp 
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theo. lie ddu hdn hop va tiiyc hidn qua trinh hap phij 
h-ong didu kidn nhiet dp phdng; sau khoang thdi gian 
hap phy mong mudn, thu mlu nude bang each Ipc 
hdn hpp qua giay Ipc va tien hinh xac dinh ndng dd 
MO cdn lai. 

Thi nghidm 3: Xac dinh anh hudng cua khdi 
lugng than Iuc binh 

Tien hanh can cle khdi lupng than lyc binh la 
0,01 g, 0.02 g, 0,03 g, 0.04 g. 0,05 g, 0,1 cho vao dng 
ly tam. Tidp theo, dong 50 mi dung dich MO ndng dO 
50 mg/L (trong dieu kien pH da chpn oTNl) va cho 
vao dng ly tam. Sau dd dem di lie vdi tdc dp 190 
vdng/phiit. Sau thdi gian hap phu da chpn d TN2, 
thu mlu nude blng each Ipc hdn hpp qua gily Ipc va 
tidn hanh xac dinh ndng dp MO cdn lai. 

Thi nghidm 4: Xac dinh anh hudng cua ndngd0 
MO 

Tu dung dich chuan MO 1000 mg/L, tidn hinh 
pha loang de dupc cac dung dich MO cd ndng dd lln 
lupt II10 mg/L, 30 mg/L, 50 mg/L, 80 mg/L va 100 
mg/L, 120 mg/L, 150 mg/L, 180 mg/L, 200 mg/L 
(trong dieu kidn pH da chpn d TNI). Tidn hinh can 
than Iue binh (vdi gia hi da dupc xac dinh d TN4) 
cho vao dng h tam 50 mL. Tidp theo, dong 50 mL 
dung dich da chuan pH cho vao dng ly tam). Sau thdi 
gian hap phu da chpn d TN2, thu mlu nude blng 
each loc hdn hop qua giay Ipc vl tidn hanh xlc dinh 
ndng dp MO cdn lai. 

Cac nghidm thirc dupc thue hidn vdi 3 Ian l$p l?i 
d cae didu kidn thi nghidm gidng nhau. 

2.1.4. Tinh toan kha nSng hap phu MO 
Dung lugng hap phu MO: Kha nang hap phî  

cua than smh hpc lyc binh duoc danh gia qua su hap 
phu ion MO tir dung djch nude. Cho 0,02 g than vao 
cdc chiia 50 mL dung dich MO (C,, mg/L) d nhidt dd 
phdng (SOX), khuay ddu d tdc dp 190 vdng/phiit. 
Theo thdi gian trich mlu, ly tam, Ipc lay dung dich 
va xac dinh ndng dp MO blng phuang phap so mlu 
(may HITACHI U-2900). 

Dung lupng hap phu MO (mgMO/g) dupc xac 
dmh theo cdng thiie: 

m 
Trong do: Q: Dung luong hap phu (mg/g); V: 

The d'ch dung dich phan ling (mL); m: Khdi lupng 
vat Mu hSp phu su dung (mg); c„: N6ng dp chit bj 
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hap phy frong dung dich ban dIu (mg/L); C^: Ndng 
do chat hi hap phu trong dung dieh can blng 
(mg/L). 

Hidu suat hap phu cua vat heu: Hidu suit hip 
phu la ty sd giiia ndng dp dung dich bi hap phy va 
ndng dp dung dich ban dau duoc tinh theo cdng 
thiic: 

(C, - C^\ 100 

sinh hpc Iuc binh se hip phu lot khi pH ciia dung 
dich nhd han pHp^, tiic la pH<10. 

H --
C. 

Trong dd: H: Hidu suit hap phu (%); C^. Ndng dp 
chat hi hip phu h-ong dung dich ban dau (mg/L); C^: 
Ndng dp chat hi hap phu trong dung dich can blng 
(mg/L). 

2.2.Xuiys6Udu 

Tat ea eac sd Ueu dupc ghi nhan va tinh toan gia 
tri bimg binh vl sai sd chuan bang phan mem 
Microsoft Excel 2013. Cac thdng sd trong md hinh 
phi tuyen bieu kien, dpng lyc hap phy dupc xac dinh 
blng phan mem R 4.0. Phan mem SPSS duac su 
dyng dd phan tieh phuang sai ANOVA, kiem dinh 
DUNCAN de so sanh cae gia tri tnmg binh d dp tin 
cay 95% giua cle nghiem thuc. Sd hdu dupe kiem tra 
phan phdi chuIn va ddng nhat phuang sai trudc khi 
phan tich ANOVA. 

3. KET QUA niGHBU CUU VA THAO LUAN 

3.1. Mpt sd dac trung hda ly cua than sinh hpc 
Iuc binh 

Dac tinh hda ly cua than sinh hpc Iuc binh san 
xuat d 700°C cd anh hudng ddn kha nang hap phu 
bao gdm didn tich be mat ridng, dp xdp, didn tich be 
mat, dp phan eye, thanh phan nguydn td va cac nhdm 
chiic da dupe nghidn eiiu [7]. 

3.2.pHp«; 

pHp̂ c tai diem didn tich blng khdng ddi vdi mpt 
bd mat khoang vat la pH tai do be mat ndi ti-dn ed 
didn tich bTing hda toan phin. Hinh 1 cho thiy pHp̂ ^ 
ciia than sinh hpc Iuc binh xac dinh trong khoang 
10,1 -10,2. 

Theo ly thuydt, khi pH cua dung dich thap hon 
pHp̂ c. than sinh hpc se hap phu tdt cac ion mang didn 
tich am nhu CI, NO^, NO3, S04^ PO^^... Nguoe lai, 
khi pH eua dung dieh eao hon pHp̂ ,̂ than sinh hpc sd 
hap phu tdt cac ion mang didn tieh duong nhu Na ,̂ 
K*, Câ *, NHj'...[8]. Trong nghidn ciiu nay. do ion 
MO trong thi nghidm mang didn tich am. ndn than 

Hinh 1. pHpjc cda than Iuc binh 

3.3. Cac ydu td anh huong ddn kh i nSng hip phu 
thudc nhudm MO 

3.3.1. Anh hudng cua pH 

Ket qua khao sat didm dien tich khong eiia than 
sinh hpc Iuc binh tir 10,1 - 10,2; do do, nghidn ciiu 
tien hanh danh gia anh hudng cua pH trong khoang 
tir 2 den 10. Trong khoang pH= 2 - 10, dung lupng 
hap phu can blng va hidu suit hap phy giam khi pH 
tang. 6 pH= 2 cd Q= 15,30 mg/g, khi tang Idn pH= 10 
thi Q= 2,04 mg/g ddi vdi thudc nhuom MO. Nhu vay, 
khi pH thap thudc nhuom cd cac nhdm didn tich am 
nen dung lupng hap phu cao, vi lyc hiit didn trai dIu 
vdi than sinh hpc lyc binh. Khi pH tang, ndng dp OH' 
tang do do be mat than sinh hoc Iue binh ed chiia 
nhidu nhdm chuc tich didn cimg dau vdi thudc 
nhuom din den tie dung day, ndn dung lupng hip 
phu giam. Kdt qua nly phii hpp vdi thi nghiem 
Hanoon vl Ahmed (2019) khi sir dung than smh hpc 
cd ngudn gdc tir mat cua, tang dd pH tren pH = 2 din 
den dung Iuong hap phu MO giam [5]. 

Tir kdt qua kiem dinh su khac biet giiia eac 
nghidm thiic da chi ra ring khoang pH= 2 II dieu 
kidn pH tdt nhat eho qua trinh hap phu MO cua than 
Iuc binh. Lya chpn gia tri pH= 2 de thyc hidn eac thi 
nghidm tiep theo. 

3.3.2. Anh hudng cua lugng than Iuc binh hap 
phu 

Ket qua khao sat lieu than hap phu dao dong tir 
0.01 - 0,1 g/50Ml dupc flid hidn frdn hinh 2. Khi tang 
lieu hip phu tii 0,01- 0,lg/50mL thi hidu suit hap 
phu thudc nhudm MO tang tir 17,24 - 31,22%. Tuy 
nhidn, dung lupng hip phu giam din tir 32,95 mg/g 
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xudng cdn 6,53 mg/g khi tang Ueu hap phu hj 
0,01g/50mL Idn 0,lg/50mL. Cd tiie giai tiiich nhu 
sau, khi lupng chat hap phu tang thi sd tam hap phy 
tang, tuc la hidu suit hap phu tang. Ddng thdi, sy 
tuong tie giira cac hat than eung tang len khi lupng 
than tang. Didu nay din den su tieh hi eiia eac hat d 
cac vi ti-i tam hap phu. Su tich tu nhu vay ed thd din 
ddn sy giam tdng dien tich be mat than sinh hpc cd 
sin cho thudc nhudm. Ket qua la, lupng thudc 
nhudm (mg) dupc hap thy trdn mdi gam than sinh 
hpc giam khi tang lidu lupng than sinh hoc. 

~-f-. 

0.01 0 02 0.03 

Hmh 2. Dung lupng hip phy vl hidu suit hap phy 
MO vio khdi lupng than lyc binh 

Tuy nhidn, khi Iuong chit hip phu tang tdi 
ngudng nao dd thi sd tam hip phu trd nen du vdi 
chit hi hap phy, nen khi tidp tyc tang heu hap phy thi 
miie dp hip phu khdng thay doi. Ket qua thdng kd 
cho thay d lidu 0,02 g/50mL hidu suit hip phu MO 
dat dupc gin 30% va khlc bidt khdng ed y nghia so 
vdi cae hdu tang tir 0,03 - 0,1 g/50 mL; do dd, hdu 
than sinh hpc dupe chpn eho cae thi nghidm tidp 
tiieo II 0,02 g/50 mL. 

3.3.3. Anh huong cua thai gian tiep xuc 

tidp Xlic d n g lau thi dung lupng hap phu va hidu suit 
hap phu MO cua than lyc binh cing cao. Khi tang 
tiidi gian tidp xue tii 1 phiit len 120 phiit thi dung 
lupng hip phu MO cua tiian lyc binh tang nhanh tir 
10,73 mg/g len 42 mg/g vl hidu suit hap phy tang tir 
9,69% Idn 36,22%. Tir 120 phiit yd di tiii dung lupng 
MO bi hap phu va hidu suit hap phu tang ch|m dan 
va khdng cd y nghia thdng kd (p<0,05). 

Kha nang hip phu MO tang nhanh trong 120 
phiit dau tidp xiie II do tam hip phy nhieu. O giai 
doan dau, qui trinh khuech tin ciia MO tdi be mat 
Idn, khdng cd sy can trd cimg vdi dd la trong khoing 
thdi gian dau sd lupng tam hap phu trdng cdn nhidu 
va him lupng MO trdn than Iuc binh nhd hon nhidu 
so vdi ham lupng MO trong dung dich. Khi thdi gian 
tang Idn, qua trinh khudch tan cua MO giam do tam 
hap phu trdng giam, trong khi dd, qua trinh giai hap 
phu tang Idn do ham lupng MO tren than Iuc binh 
Idn hon ham Iuong MO trong dung dich. Vi vay, khi 
dat den trang thii can blng, tdc dd hip phy giam. Sii 
hap phy MO dupc tim thiy tang Idn khi tang thdi 
gian tiep xiic va sau khi dat den thdi gian can blng sy 
hap phu vln tiep tuc tang nhung khac bidt khdng co 
y nghia thdng kd (p<0,05). 6 nghidm thiie 120 phiit 
la giai doan trang thai cln blng cua qui trinh hap 
phy, kha nang hap phy than smh hpc da gan bao hda 
va lupng hap phu tang suy yeu theo thdi gian. Vi vSy, 
120 phiit dupe chon la thdi gian hap phu eho thi 
nghidm tiep theo. 

3.3.4. Anh hudng cua ndng dd MO ban dau 

i'\ 

Hinh 3. Dung lupng hip phy vi hidu suit hip phu 
MO theo thdi gian ciia than lyc binh 

Kdt qua nghidn ciiu anh hirdng ciia thdi gian 
tidp xuc den dung lupng hip phu thudc nhudm MO 
dupc the hidn tren hinh 3. Kdt qua cho thiy thdi gian 

Hinh 4. Dung lugng hip phy v l hidu suit h ^ phy 
MO d cic ndng dd MO khlc nhau cua than lyc binh 

Ndng dp dIu vIo cua chit d nhidm cd anh hirong 
manh Idn kha nang hap phy cua tiian smh hpc (5). 
Hinh 4 eho thiy, ndng dp MO ban dau cIng eao thi 
dung lupng hap phy MO cang tang, ngupc l̂ i hidu 
suit hip phy MO cang giam. Khi ndng dp MO tang 
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tir 10 mg/L ddn 200 mg/L thi Iuong hap phu tang tir 
2,82 mg/g ddn 17,17 mg/g nhung hidu suit hap phu 
giam tir 11,0% xudng 3,41%. Ddi vdi cle nghiem thiic 
c6 ndng dp Idn hon 50 mg/L lupng MO bi hap phu 
Cling tang nhung khdng ding ke vl hidu suit hap 
phu giam dang kd ddi vdi cac nghidm thiic cdn lai. 

Vdi su gia tang ndng dd MO ban dIu tir 10 ddn 
50 mg/L, lupng thudc nhudm dupc hap phu tren mdi 
don vi khdi lupng cua than sinh hpc tang nhanh, do 
sd lupng Idn elc vi tri tam hap phu trdng trdn bd mat 
than sinh hpc tao co hpi hap phu thudc nhudm nhidu 
hon. Khi ndng dp MO trong dung dich tang tir 80 
ddn 200 mg/L, cac vi hi tam hap phy cd sin trong 
than sinh hpc trd ndn bao hda nhanh hon, do dd lam 
giam hidu qua kha nang hap phu thude nhudm cua 
than smh hpc. Vi vay, 50 mg/L duoc chpn la ndng dp 
MO ban dIu cho thi nghidm tidp theo. 

3.3.5. Anh hudng ciia kich thudc than sinh hgc 
Iuc binh 

Ket qua nghidn ciiu ve anh hudng cua kich 
thudc than lyc binh dvKyc trinh bay d hinh 5, vdi cd 
hat cIng nhd titii dung lupng hip phu vl hidu suit 
hip phu MO cang tang. Trong do, than lyc binh duoe 
nghien min 0,045 mm ed kha nang hap phu MO cao 
nhIt vdi dung lupng hap phu khoang 15,35 mg/g va 
hidu suit hip phu khoang 13,83%. Ddi vdi kich thude 
than lye binh Idn nhat 0,5 mm thi kha nang hap phy 
MO dat thIp nhIt khoang 9,38 mg/g va hidu suit 
hap phy cung dat kdt qua thap nhat 8.45%. Than Iuc 
binh dupe nghidn cang min thi cho kha nang hap 

Pseudo-Fiia-orda model ' 

phu MO cang cao, didu nay xay ra la do tong didn 
tich be mat hip phu Ion hon va sd lupng cae 16 rdng 
hap phy cao [6, 9]. 

K i c h thuDT t h a n Iuc b i n h ( m m ) 

Hinh 5. Dung Iuong hip phu vl hidu suit hip phu 

MO d cac kich thudc khlc nhau dia than lyc binh 

3.4. Md hinh ddng hpc ciia qui trinh hip phy 

MO 

Nghidn cuu ddng hpc hap phu la mdt trong 
nhung thdng sd quan trpng vi nd giiip hieu hon vd 
hudng phan ung vl co chd cua qua trinh hip phu. 
Trong nghidn ciru nay, ddng hpc hap phy ciia cac ion 
MO Idn trdn than lyc binh dupc nghien cuu bang 
each su dung md hinh bieu kidn bac mdt va md hinh 
bieu kien bac hai. Md hinh gia kidn bac mdt bieu 
dinh ring tdc dp phii hop giam tuyen tinh vdi sy gia 
tang kha nang hap phu. Md hinh ddng hpc bieu kidn 
bae hai gia dinh ring budc gidi han tdc dp la su 
tuong tac giua hai chat thudc thu va nd thudng dupc 
su dyng mo ta sy hip phu hda hpc. 

600 TOO 800 

Hinh 6. (a) Dd thi ddng hpc hip phu bidu kidn b | c mdt ciia MO frdn than lyc binh, (b) Dd thi dpng hpc hip 
phy bidu kidn bac hai ciia MO ti-dn than Iuc bmh 

Blng 1. Cic thdng sd dOng hpc qui tiinh hip phu thudc nhudm MO SOmg/L cua than Iuc binh 

QethUC 
nghiem 
(mg/g) 

42,70 

Dong hoc bieu kien bac mot 

K, (phufi) 

0,02 

Qetinh 
(mg/g) 
42.01 

R̂  

0,88 

Dpng hoc bieu kien bac hai 

K, (g/mg.phiit) 

0,0007 

Qetinh 
(mg/g) 

46,06 

R̂  

0,91 
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Qua hinh 6 va bang 1 cho thay MO tuong tie vdi 
bd mat ngoli cimg ciia cac Idp than smh hpc lyc binh 
bidn ddi, md hinh ddng hoc bieu kien bae hai cd gil 
tri R̂  (0,91) cao va gil tri thii nghiem Qe kha gin vdi 
gia til thyc nghidm qa (Hinh 6b). Md hinh ddng hpc 
bidu kidn bac mpt ed gil tri R̂  (0,88) thap hon, chiing 
td md hinh nay khdng phii hpp vdi qua trinh hap phy 

MO blng tiian Iuc binh. Md hinh ddng hpc bieu kidn 
bac hai phu hop vdi qui tiinh h ip phu MO Idn than 
lyc bmh, chiing td cd sy hap phu hda hpc vdi li Iuc 
hip phy Idn xay ra trong qui trinh [10. HI-

3.5. Ding nhidt Mp phy thudc nhuOm ciia than 

sinh hpc 

C.(n.g.l-) ' " C.dngO-) 

Hinh 7. (a) Dd thi ding nhidt Langmuir h ^ phy MO ti^n than lyc binh, (b) D6 thi ding nhidt Freundlich hip 
phu MO trdn than lyc binh 

Blng 2. Cic gil tii tham sd cua phuong trinh d 
nhidt Langmuir va Freundlich 

Mo hinh 

Langmuir 

Freundlich 

Cac thong so 

R̂  

Q„„ (mg/g) 

KL(L/mg) 

R̂  

K, (mE/E)a/mg) 
n 

0,96 

20,89 

0,03 

0,84 

2,96 
2,84 

Theo bang 2, mo hinh Langmuir co h§ so tuong 
quan R̂  kha cao (0,96) Ion hon so voi he so tuong 
quan R̂  (0,84) cua mo hinh Freundlich. Dieu nay 
chung to thi nghiem phii hop voi mo hinh Langmuir. 
Noi each khac, co sir hap phu MO don lop xay ra tren 
be mat than Iuc binh va nang luong hap phu cho tat 
ca cac vi tri tren be mat than Iuc binh la bang nhau. 
Cac nha nghien ciiu khac da tim thay su phii hop cua 
Langmuir ddi vm hap phu MO tren cac chat hap phu 
khac nhau [10,121. 

4. KET LIMN 

Cac yen 16 pH, khoi luong than Iuc binh, thiri 
gian hep xiic, nong do MO ban diu co anh huong 
den kha nang hap phu MO cua than sinh hoc Iuc 
binh. Trong do vat liSu hap phu tot a pH= 2 co dung 
luong hap phu 15,30 mg/g voi hieu suat dat 12,3496. 
Kha nang hap phu dung dich MO bang than sinh hpc 
Iuc binh tang theo then gian va dat hiftu suSt hap phu 
tdt nhat sau 120 phiit voi dung luong hap phu 40,06 
mg/g va hieu suat 36,22%. Ngoai ra khdi luong ciia 

vat lieu hap phu cang tang thi hieu qua hap phu cang 
cao. Trong do, nghigm thuc 0,02 g dat hi^u qua gan 
nhu tdi uu vdi hieu suat 26,30%. Nong dp dung dich 
MO cang cao thi hieu suat hap phu cang giam v4 
nong do MO hap phu tdt nhat d nghidm thiic 50 
mg/L voi hieu suat 11,19%. Kich thudc than Iuc binh 
cang nhd thi kha nang hap phu va hi^u suat hap phu 
MO cang cao. Qua trinh hap phu dung dich MO phii 
hpp voi mo hinh dong hpc gia kien bac hai va mo 
hinh dang nhiet Langmuir. 

LHCAMON 

f)<?' tii nay dugc tai tig bai Du an Nang cap 
Trudng Bai hgc Can Tha VN14'P6 bing ngudn von 
vay ODA tir Chinh phu Nhat Ban. 
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ADSORPTION OF METHYL ORANGE FROM AQUEOUS SOLUTION USING WATER HYACINTH 
BIOCHARS (Eichhomia crassipes) 

Do Ihi My Phuong, Phan Thi Thanh Tuyen, Nguyen Thi Thien True, 
Nguyen Dat Phuong, Pham Ngoc Thoa, Nguyen Huu Chiem, Nguyen Xuan Loc 

Siunmary 
Tlie present study compared the adsorption capacity of Methyl Orange (MO) dye from aqueous solution onto 
biochars produced from water hyacmth. The optimal conditions of the vanables: pH, adsorbent dosage, initial dye 
concentration, contact time and adsorbent size were ascertained. Experimental data were appbed to the Langmuir 
and Freundlich sorption isotherms using the non-linear equations form. The optimal removal of MO dye with 
biochars (around 15 mg/g) was obtained at pH 2.0, 0.02 g adsorbent dosage, and the equilibrium reached after 
120 min of contact time. Pseudo second order model best described the kinetics of adsorption process. 
Equilibrium Langmuir isotherm, which indicated a heterogeneous process, gave a better conformity than tiie 
Freundlich model. The water hyacinth biochars, 
environmentally fnendly adsorbents for MO dye. 
Keywords: Water hyacinth biochar, adsorption, methyl orange, dyes. 
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in conclusion, can be used as effective, low-cost and 
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