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The purpose of the article is studying on adsorption capacity of nitrate
ions in solutions by biochar prepared from water hyacinth under
conditions including pH, adsorbent dosage, contact time and and
initial NOs ion concentration. Experimental data were applied to
apparent kinetic models (pseudo-first-order model and the pseudo-
second-order model); adsorption equilibrium according to Langmuir
isotherm model and Freundlich adsorption isotherm model. The result
of the maximum adsorption capacity of nitrate ions by water hyacinth
biochar was 5.9597 mg g at pH = 4; the adsorbent dosage was 1 g;
the contact time was 120 minutes and the initial nitrate ion
concentration in the solution was 50 mg NOs L. The removal of
NOs fitted both the pseudo-first-order model and pseudo-second-
order kinetic model. The Langmuir isotherm showed a better fit than
the Freundlich isotherm. Thus, water hyacinth biochar can be used to
treat nitrate ions in water or wastewater containing NOs™ ions.
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Nghién ciu kha nang hap phuy ion nitrat trong dung dich bang than
sinh hoc duoc ché tao tir luc binh theo cac diéu kién bao gom: pH,
khdi Tuwgng than sinh hoc, thoi gian tiép xdc, nong do ion NOs ban
dau. Dir liéu thuc nghiém duoc &p dung cho cac mo hinh dong hoc
biéu kién bac 1 va bac 2; can bang hip phu theo cic md hinh duong
dang nhiét hip phu Langmuir va Freundlich. Két qua dung luong hap
phu ion nitrat cuc dai cua than sinh hoc luc binh 1a 5,9597 mg g* ¢
pH = 4; khéi lugng than 1a 1 g; thoi gian tiép xtc la 120 phit va nong
do ion nitrat trong dung dich 1a 50 mg NO3z L. Viéc loai bo ion
NOs™ pht hop véi ca hai mé hinh dong hoc biéu kién bac 1 va bac 2.
Puong dang nhiét Langmuir cho thdy su phi hop tét hon so voi
dudng dang nhiét Freundlich. Tém lai, than sinh hoc luc binh c6 thé
dugc ung dung dé xir Iy ion nitrat trong ngudn nude hay nudc thai co
chira ion NOs'.
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1. Mé dau

Theo béo c4o cua Lién hop qudc, tinh dén nam 2019 thi tong dan sé thé gidi 1a hon 7,7 ty
ngudi va ude tinh dén nam 2050 s& hon 10 ty nguoi. Cung véi do, su phat trién cia nganh néng
nghiép va cong nghiép da tac dong dén chu trinh nito, 1am ting ndng do nito vo co trong cac thiy
vuc. Nito du thira chi yéu bat nguén tir phan bon dam, phan dong vat, chat thai d6 thi va cac co
s& ché bién hoa chét thai tryc tiép nitrat vao dat hodc nuéc [1]. Trong cac sOng, hd, kénh néu ham
luong nito 16n hon 500 pg L 1 va ham lugng photpho I6n hon 20 ug L gay ra sy phu dudng.
Nong do nitrat cao trong nudc c6 thé de doa sic khoe cong. dong, chiang han nhu giy ung thu,
gay bénh huyet sic td 1a tinh trang da xanh & tré so sinh [2], ton thwong cic mé than kinh va nhan
thire [3]. Hau hét cac cong nghé hién c6 dé loai bo nitrat trong méi truong nudc, chang han nhu
mang loc va xu Iy sinh hoc va hoéa hoc rat ton kém ma lai khong hiéu qua. Hép phu 1a mot
phuong phap don gian va hiéu qua cao dé xir ly 6 nhiém moi truong nudc [4]. Than sinh hoc
duogc san xuat tir nhiét phan sinh khéi trong diéu kién han ché hoac khéng co dxy [5] la vat liéu
hap phu dang duoc nhiéu nha nghién ciu quan tam va tng dung.

Luc binh 1a loai xam I4n c6 téc d6 ting trueng rit nhanh, dat 320 tin sinh khéi kho/ha/nam
[6]. Vi toc do tang trudng nhu vay, luc binh ¢ thé 1am can tré dong chay, anh hudng dén giao
thong duong thay, 1am giam sy phat trién cia thuc vat thuy sinh khéc va cd thé giai phong mot
lwong 16n céc chat dinh dudng khi nd bi chét va phan rd. Do do, viéc nghién ctu xtr ly lyc binh
can duogc thuc hién. Tir cac ly do trén, than sinh hoc duoc ché tao tir luc binh dugc thuc hién
nham muyc tiéu 1a khao séat kha nang hap phu nitrat trong dung dich.

2. Thuwe nghiém
2.1. Nguyén vit li¢u

Than sir]h hoc tur luc binh (Eichhornia crassipes) duoc ché tao trong diéu kié[l nhiét do 700 °C.
Hoa chat duogc sir dung gom dung dich NOs™ dugc pha tir dung dich chuan KNOs; NaOH 0,1
M; HCI 0,1 M. Tat ca cac hoa chat dugc sir dung déu cd xuat xir Merck (Puc).

2.2. San xudt than sinh hoc

Luc binh dugc thu gom & cac kénh rach phuong 8, thanh phd Vinh Long; sau dé dugc rira
sach (loai bo ré va 1), xay thanh bot, va duoc nén vién. Than sinh hoc luc binh duoc diéu ché
bang phuong phap nhiét phan (700 °C). Téc khi nito dwgc bom vao 16 nung 3 L/phut dé loai bo
khong khi tir bén trong 1. Sau do, nhiét 6 1o duoc nang 1én tir nhiét d6 phong dén 700 °C voi
tbc d6 gia nhiét 10 °C/phat [7]. Nhiét do duoc giit ¢ nhiét & mong muén trong 2 gior va sau d6
dugc lam mat dén nhiét 46 phong. Pic tinh hoa ly cua than sinh hoc luc binh duoc trinh bay trén
Bang 1.

Bang 1. Tinh chat hoa ly cua than sinh hoc luc binh [7]

Ning suat? a EC? CEC? lodine? b
(%) pH (uS/cm) (cmolc/kg) (mglg VM/IFC® CN
395 10,88 6.587,0 14,63 196,8 135 29,85

a - Gid tri trung binh cua ba lan; b - Chat bay hoi/ty 1& cac-bon cb dinh.
2.3. Xdc dinh diém di¢n tich khong (pHpzc)

Gia tri pH tai diém dién tich bang khong (pHpzc) cia than sinh hoc dugc xac dinh bang
phuong phap cua Balistrier and Muray [8]. Chuan bi dung dich NaCl 0,1 M, do gia tri pH ban
dau (pH;) ciia NaCl 0,1 M dugc diéu chinh tir pH 2 dén pH 11 bang céach cho thém vao dung dich
NaOH 0,1 M hoac HCI 0,1 M. Céan 0,5 g than luc binh cho vao 6ng ly tdm, cho thém vao 50 mL
dung dich NaCl 0,1 M sau khi da diéu chinh pH. Chuyén cac 6ng ly tam vao may lic, lic trong
24 gio lién tuc voi toe do 190 vong/phut. Sau dé, loc dung dich bang gidy loc Whatman c6 kich
thudc 15 0,45 pm va do pH sau cung (pHs). Su khac biét gitta pH ban dau (pHi) va pH sau cling
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(pHr) 12 ApH (ApH = pHi — pHy); V& d6 thi ApH = f(pH;), diém giao nhau caa dudng cong (ApH)
va pHi la pHyzc cua than sinh hoc luc binh.

2.4. Anh hwong ciia pH

Thi nghiém duoc bé tri hoan toan ngau nhién véi 10 nghiém thuc, 13p lai 3 1an. Chuan bi dung
dich ¢6 ndng d6 ion nitrat 50 mg NOs L, ding NaOH 0,1 M hoic HCI 0,1 M d thay d6i pH 2
dén 11. Can 0,5 g than sinh hoc luc binh cho vao cac 6ng ly tam, tiép tuc dong 50 mL dung dich
da diéu chinh pH vao ong da chira than. Sau d6 dem lac 120 phut vai toe do 190 vong/phut. Cudi
cling mau duoc loc qua gidy loc Whatman va phan tich ham luong nitrat.

2.5. Anh hwéng ciia khoi lwong than sinh hoc luc binh

Thi nghiém duogc bd tri hoan toan ngau nhién véi 5 nghiém thuc, lap lai 3 1an. Chuan bi dung
dich ¢6 nong do ion nitrat 50 mg NOs™ L™, ding NaOH 0,1 M va HCI 0,1 M dé diéu chinh pH = 4.
Tién hanh can 0,05 g; 0,5 g; 1 g; 1,5 g; 2 g than sinh hoc luc binh cho vao éng ly tam, tiép tuc dong
50 mL dung dich d4 diéu chinh pH = 4 vao 6ng da chira than. Sau d6 dem lac 120 phut vai toc do
190 vong/phat. Cubi cing mau dugc loc qua gidy loc Whatman va phén tich ham luong nitrat.

2.6. Anh hwéng ciia thoi gian phén trng

Thi nghiém duoc bé tri hoan toan ngau nhién vai 11 nghiém thie, lap lai 3 1an. Chuan bi dung
dich c¢6 ndng do ion nitrat 50 mg NOs™ L, dung NaOH 0,1 M va HCI 0,1 M dé diéu chinh pH =
4. Can 1 g than sinh hoc luc binh cho vao éng ly tam, tiép tuc dong 50 mL dung dich d3 diéu
chinh pH = 4 vao bng da chira than. Sau d6 dem lic vai toe do lac 190 vong/phit véi thoi gian tir
1 d@én 360 phut. Cudi ciing mau duoc loc qua gidy loc Whatman va phan tich ham luong nitrat.

Cac két qua t6i wu thu duoc tir cac thi nghiém so bd da duoc sir dung cho cac nghién ctru dong
hoc. Hai md hinh dong hoc di dwoc sir dung 1a dong hoc biéu kién bac mot va bac hai.

Phurong trinh déng hoc hdp phu biéu kién bdc 1:

qr = qe(1 — ™) (1)
Phurong trinh déng hoc biéu kién bdc 2:
qa kot
%= T gkt (2)
+ gekot

Trong do: ge, Gt lan luot 1a dung dich hip phu tai thoi diém can bing va thoi diem t (mg g*),
ki 12 hang so toc do hap phu biéu kién bac 1 (phat?), k. la hang so6 toc do hap phu biéu kién bac 2
(g/mg/phat).

2.7. Anh hwéng ciia néng dp ion nitrdt ban dau

Thi nghiém dugc bé tri hoan toan ngiu nhién véi 9 nghiém thuc, 13p lai 3 1an. Chuan bi dung
dich ion nitrat c6 nong d6 tir 10 dén 300 mg L, dang NaOH 0,1 M hoic HCI 0,1 M dé diéu
chinh pH = 4. Tién hanh can 1g than sinh hoc luc binh cho vao éng ly tam, tiép tuc dong 50 mL
cac dung dich & cac ndng do trén da diéu chinh pH = 4 vao 6ng da chira than. Sau d6 dem lic 120
phut véi toe do lic 190 vong/phit. Cubi cuing mau duoc loc qua gidy loc Whatman va phan tich
ham lugng nitrat.

Céc két qua tdi wu thu duoc tir cac thi nghiém so bd da dugc st dung cho cac nghién ctru ding
nhiét. Can bang hip phu sir dung hai mé hinh dang nhiét 12 Langmuir va Freundlich.

Phirong trinh hdp phu dang nhiét Langmuir:

_ Amax- KL' Ce

3
1+Ky..C, )

Qe

http://jst.tnu.edu.vn 19 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(02): 17 - 24

Trong do: K.: Hang s6 (can bang) hap phu Langmuir; Qe: Dung luong hp phu (mg g B; Qmax:
Dung lugng hip phu t6i da cua chat hip phu (mg g); Ce: Nong dé dung dich hap phu.
Phirong trinh hdp phu dang nhiét Freundlich:

qe = Kp.CJ/" 4

Trong d6: Ke: Hang s6 hap phu Freundlich; 1/n: C6 thé duoc tinh toan tir slope va intercept
cta phuong trinh In ge va In Ce.

Phan tich sai s6:

DE tim ra c4c mo hinh dang nhiét va dong hoc phii hop nhat, ham sai s6 da duogc sir dung la hé
sb xac dinh (R?). Trong moi truong hop, cac thong s6 duoc xac dinh bang cach giam thiéu cac
ham 15i tuong ng bang cach sir dung Solver add-in Excel. Duéi day 1a cac biéu thic tinh toan
cua cac ham 156i dugc sir dung.

= 2
Qe,exp — (e,cal

R? = —
Zin=1(qe,exp - Qe,cal)z + (Qe,exp - Qe,cal)2 ©)

Trong d6: n: S6 lugng diém; Ge.exp: Khé ning hap phy theo thi nghiém (Mg g*); deca: Kha nang hap
phu theo tinh toan (mg g); Ge,cal: Kha nang hap phu theo tinh toén trung binh (mg g™).

2.8. Phwong phdp phan tich

- pH do bang may pH METER HM-31P.
- NO3 phén tich bang phuong phap Salicylate, APHA (May HITACHI U-2900 - Japan).

2.9. Phwong phdp xir li 56 liéu

Luong NO3™ hap phu trén trong luong than sinh hoc ¢ trang thai can bang va hiéu qua loai bo
NOjs™ duoc tinh theo cbng thuc:

C,—C
Je = 2 m ev (6)
_ 100(C, — Ce) @
Co

Trong d6: ge: Dung lugng hap phu & thoi diém can bang (mgg 1); m: Khéi lugng than (g): Co:
Nong d6 ban dau cua chat bj hip phu (mg L 1) Ce: Nong d6 chat bi hap phu ¢ thoi diém can bang
(mg LY); V: Thé tich dung dich cua chét bj hip phu (ml); H: Hiéu suit hip phu (%).

3. Két qua va thao luin
3.1. pHp: cia than sinh hgc luc binh

Diém ciia dién tich bang khong (pHpzc) ¢6 thé duogc dinh nghia 1a pH ma tai d6 bé mat cia
chat hap phu la trung tinh, tac 13, chtra cing mot lwong céc ham bé mit tich dién duong so véi
cac di¢n tich am. Theo Tan, X., et al. [9], khi pH < pHpzc bé mat than mang dién tich duong, qua
trinh hip phu Xay ra theo co ché trao d6i ion chiém uu thé hon so voi co ché hut tinh dién, cu thé
ion H* trong nhdm chirc axit (R-COOH), hoic ion Na* trong mudi axit (R-COONa) trén than da
trao d6i ion voi ion NHs* theo phan @ng sau: RCOOH + NHs* — RCOONH,* + H* hoic
RCOONa + NHs* — RCOONH,* + Na*. Tuy nhién, khi pH > pHy,c bé mat than mang dién tich
am, qué trinh hip phu xay ra theo co ché hit tinh dién chiém wu thé hon so v6i co ché trao ddi
ion. Hinh 1 cho thay ¢ nong d¢ NaCl 0,1M, gia tri pHy.c cua than sinh hoc 1a 10,1.
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Hinh 1. D6 thj xdc dinh pHpz ciia than sinh hoc luc binh Hinh 2. Anh hwong cia pH 18n khd hdp phu

3.2. Anh hwéng ciia pH

Gi4 tri pH 1a mét trong nhiing yéu t6 quan trong anh hudng dén qua trinh hap phu ion nitrat
cua than sinh hoc. Két qua dugc trinh bay ¢ Hinh 2.

Két qua Hinh 2 cho thay khi pH dung dich tang tir 2 + 4 thi dung luong hap phu va hiéu suat
hap phu nitrat ting nhe nhung khong c6 sy khac biét co y nghia 5%; tai pH = 4 véi dung lugng
hip phu dat 2,41 mg g, hiéu suat hap phu nitrat dat 45,9 % la cao nhat. Két qua nay phu hop voi
nghién ctu cua Fidel et al. [1] khi st dung than sinh hoc g soi do va than cay ngd & nhiét do
nhiét phan 600 °C dé hap phu NO3 thi dung lugng hap phu cuc dai l1a (1,4 = 1,5 mg g™) trong
khoang pH (3,5 = 4). Piéu nay c6 thé giai thich bai pHpz cua than sinh hoc luc binh 13 10,1 Ién
hon pH cua dung dich bj hip phu nén dién tich bé mit caa than mang dién tich duong. Do d6 pH
cuia dung dich bi hap phu cang nho thi kha nang hap phu cua than cang 1on béi vi chat bi hap phu
mang dién tich &m (NOz). Khi pH ting, nong d6 OH" ting; do d6, bé mit than sinh hoc tich dién
cuing du voi NOs™ dan dén tac dung day nén dung lugng hip phu va hiéu suit hip phu giam. Tai
pH = 11, dung lugng hap phu nitrat 12 0,5 mg g va hiéu suat hap phu nitrat 1a 8,30 % la thap
nhat. Khi pH 16n hon 7, c6 mét su canh tranh gita OH" va NOg', dan dén giam kha ning hap phu
NOs; diéu nay ciing phu hop véi nghién ciru cua Chintala et al. [5]. Két qua trén cho thay gi4 tri
pH = 4 1a tét cho hap phu nitrat caa than sinh hoc luc binh, nén duoc chon dé thuc hién cac thi
nghiém hap phu nitrat tiép theo.

3.3. Anh hwong ciia khéi lwong than sinh hoc luc binh

Bén canh diéu kién pH, khéi luong vat liéu hap phu ciing 1a mot trong nhitng yéu to quyét
dinh d@én hiéu qua hap phu. Két qua duoc trinh bay ¢ Hinh 3.

80 6,0 120 r 3.0
T a
60 B wo 4 _, r2s
4,0 e - ¢
= =~  _ 80 1 F20 =
o S 5
= 20 F; ; 60 FLs g
Y . o
20 a0 —+—H —o—Qe L 10 &
0 0,0 20 4 ; F 05
o 0.5 1 1.5 2 2.5
Larong than (2) 0 T T T T T T 0.0
0 60 120 180 240 300 360
) Thoi gian (phut)
Hinh 3. Anh huong cua luong than I&n kha Hinh 4. Anh huong cua thoi gian phdn #ng 1én kha

nang hap phu nang hap phu

Qua db thi Hinh 3 cho thay khi ting khdi lugng than sinh hoc thi hiéu suit hip phu nitrat ting
tir 9,59 + 60,39 %. Nguoc lai, dung lwong hap phu giam dan tir 4,87 + 0,77 mg g, két qua nay
pht hop véi nghién ciu caa Zhao et al., [10]. Diéu nay c6 thé giai thich rang, khi ting khéi lugng
chat hdp phu thi s5 tim hap phu ting. Nhung khi khdi lwgng chét hip phu ting toi ngudng nao do
thi s6 tm hap phu tinh trén khdi lugng chat hip phu bi giam. Cu thé, khi khéi luong tang tir 0,05
+ 2 g thi hiéu suat hap phu ting tir 9,59 + 60,39 % va dung luwgng hap phu giam tir 4,87 < 0,77
mg g. Két qua nay twong dong vai nghién ciru cua Hafshejania et al. [11]. So vai than sinh hoc
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bd mia bién tinh thi than sinh hoc luc binh cé hiéu suat hap phu thap hon, diéu nay c6 thé 1a do
than sinh hoc b& mia bién tinh ¢6 nhiéu vi tri hap phy hon. Bé xac dinh khéi lugng hap phuy tot
nhat, st dung thdng ké véi phép kiém dinh Tukey & mic 5 %:; két qua cho thay, & cac khéi luong
1g, 1,5 g va 2 g thi hiéu suat hap phu nitréat caa than sinh hoc luc binh lan luot 12 57,09 %, 58,06
% va 60,39 % khong khéac biét vé mat théng ké (p > 0,05); két qua nay phd hop véi nghién ciu
cua Yang L., et al. [12]. Vi vay, khdi lugng than sinh hoc lyc binh 12 1 g dwgc chon b tri céac thi
nghiém hap phu nitrat tiép theo.

3.4. Anh hwong ciia thoi gian phén irng

Két qua khao sat anh huong cua thoi gian dugc thé hién qua do thi Hinh 4.

Qua dd thi Hinh 4 d& thay qua trinh hap phu xay ra hai giai doan: Giai doan dau, toc do hap
phu nhanh (1 + 120 phiit) va giai doan tiép theo cham hon (120 = 360 phut). O giai doan dau, toc
d6 hap phu nhanh c6 thé do tdm hap phu nhiéu va gradien ndng do cia NO3™ va pha rin cua than
sinh hoc cao. Sau d6, toc d6 hap phu giam cham gan nhu dat can bang. Két qua nay twong dong
véi nghién cau cua Hafshejania et al. [11] va Zhao et al. [10], su hdp phu ammonium ciing ¢6 hai
giai doan: Téc d6 hap phu nhanh & giai doan dau roi chdm dan va dat can bang. Tuy nhién trong
nghién ctru cua Hafshejania et al. [11] thi qua trinh can bang dién ra nhanh ¢ phat thir 60. Sy
chénh léch téc do hap phu cé thé I1a do trong nghién ctu caa Hafshejania et al. [11] chi dung 0,1
g than sinh hoc b& mia bién tinh din dén sé tam hap phu it nén qua trinh can biang hap phu dién ra
nhanh. Theo két qua phan tich thong ké véi phép kiém dinh Tukey & miic 5%, hiéu suat hip phu
& cac khoang thoi gian 120 phat, 240 phdt va 360 phat lan luot 1a 95,73 %, 95,74 % va 95,83 %
khong khac biét vé mat thong ké. Tir két qua cua thi nghiém nay, thoi gian 120 phut dugc chon
dé tién hanh cac thi nghiém hap phu nitrét tiép theo.

Két qua su hap phu nitrat cua than sinh hoc luc binh theo hai mé hinh dong hoc biéu kién bac
1 va bac 2 duoc trinh bay ¢ Hinh 5.

3.0

80 - - 50
25
~ 20 60 7 [
z Z L 30 o~
‘E; 15 A Dirligu thi nghi¢m 3 40 hed
< 1.0 - — - Déng hoc biéu kién bac 1 < - 20 E;
05 Déng hoc bidu kién bac 2 = 20 10 =
0,0
0 50 100 150 200 250 300 350 400 0 T T T T T T 0,0
0 50 100 150 200 250 300
Thoi gian (phut) 2 a _
Nong dj (mg L'
Hinh 5. Bdng hoc hdp phu cia nitrét Hinh 6. Anh hwong cua néng dé nitrat ban dau 1én
kha nang hap phu
Bang 2. CAc thdng so dong hoc hdp phu nitrét cua than sinh hoc luc binh
Pong hoc biéu kién bic 1 Pong hoc biéu kién bic 2
Qe, exp Qe, cal k1 2 et 1 ka 2
(mag’ (mgg? (pharty R G (MOO)  Gect(MIGT) (qmg/pna)
2,469 2,469 0,083 0,971 2,541 2,638 0,028 0,961

Bang 2 cho thy két qua dong hoc biéu kién bac 1 (R? = 0,971) va bac 2 (R? = 0,961) ching to
qua trinh hap phu ion NOs cua than sinh hoc luc binh pht hop véi cé hai md hinh dong hoc biéu
kién bac 1 va bac 2.

3.5. Anh hwéng ciia nong dp nitrét ban dau

Két qua khao sat sy anh huéng cua nong do nitrat ban dau dén kha ning hap phy nitrat cua

than sinh hoc luc binh dugc thé hién qua biéu do Hinh 6.
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Biéu dd Hinh 6 cho thay, khi tang nong d¢ dung dich nitrat ban dau (10 + 300 mg L) thi
dung lwong hap phu ting (0,28 + 3,8 mg g'*) nhung hiéu suat hap phu NOs™ lai giam manh (59,08
+ 25,59%), phu hop véi nghién ctiu cia Zhao et al. [10]. Két qua nay ciing cho thay rang, kha
nang hap phu nitrat caa than sinh hoc luc binh phu thudc vao nong do nitrat ban dau. Tir két qua
trén co thé két luan nong d6 dung dich & 50 mg L™ 12 t&i wu nhat cho hip phu NOs cua than sinh
hoc luc binh.

Két qua khao sét sy phu hop cua qué trinh hap phu nitrat trén hai mé hinh dang nhiét hap phu
Langmuir va Freundlich thé hién qua d thi Hinh 7.

4,0 - "
3,5
3,0 -

=25 L .

1] -_— -

@ 00 angmuir

5 1,5 Freundlich

o 1.0 : :
T ® Dit ligu thi nghiém
0,5 -
oK |
0,0 T | : : . :

0 50 100 150 200 250 300

C, (mg/L)
Hinh 7. Puong dang nhiét Langmuir va Freudlich
Bang 3. C4c thong so md hinh hap phy ddang nhiét nitrét

. K (L mg™h Qmax (Mg g™ R?
Langmuir 0,0065 5,9597 0,9922

] Kr n R?
Freundlich 0,0278 0,9932 0,9591

Két qua phan tich theo mé hinh dwong dang nhiét Langmuir va Freundlich c6 hé sé tuong
quan lan luot 1a R? = 0,9922 va R? = 0,9591. Bicu nay chirng to sy hip phu ion nitrét trong dung
dich cua than sinh hoc luc binh dugc md ta theo dudng ding nhiét Langmuir cho thay sy phi hop
t6t hon so voi mé hinh Freundlich, hay néi cach khéc qua trinh hap phu ion NOs™ cua than sinh
hoc lyc binh 12 hap phu don 16p va hap phu trong diéu kién bé mit vat liéu khong dong nhét.
Dung lugng hip phu 16n nhat theo mé hinh Langmuir cua than sinh hoc luc binh 12 5,9597 mg g™
phu hgp véi nghién ciu cua Divband L. [13].

4. Két luan

Than sinh hoc dugc san xuét tir luc binh hap phu dugc ion NO3™ trong dung dich, dung lugng
hap phu cuc dai cta than sinh hoc luc binh 12 5,9597 mg g. Gié tri pH téi wu cho qua trinh hip
phu nitrat cua than sinh hoc luc binh 12 pH = 4, khéi luogng than sinh hoc luc binh téi vu cho qua
trinh hap phu NO;™ 1a 1g; thoi gian t6i wu cho qua trinh phan tng hip phu la 120 phat va ndng do
nitrat dau vao 1a 50 mg NOs L. Khi nong d6 dung dich ban dau tang thi ham lwong nitrat hap
phu ting nhung hiéu suat hap phu NOs™ lai giam manh & ndng d tir 80 + 300 mg NOs™ L', su hap
phu NO3 cua than sinh hoc luc binh phu hop véi dong hoc biéu kién bac mot va bac hai. Hiéu
suit loai bo NOs™ cao nhét cua than sinh hoc luc binh & nong do 50 mg NOz L* 12 59,08%. Su
hap phu ion nitrat trong dung dich caia than sinh hoc luc binh duoc md ta theo dudng dang nhiét
Langmuir (R2 = 0,9932) cho thay su phu hop tét hon so véi md hinh Freundlich (R? = 0,9591).

Lo1i cam on

D¢ tai nay duoc tai tro boi Dy an Nang cap Truong Pai hoc Can Tho VN14-P6 bing nguon
von vay ODA tir Chinh phua Nhat Ban.
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