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Tém tat. Nghién ctru nay danh gia anh huong ciia pH dung dich, khéi luong than, thoi gian va néng do
ban dau lén qud trinh hdp phu nitrate trong dung dich cta than sinh hoc san xuét tie trdu (O. sativa L.,
OM5451). Than sinh hoc dugc san xudt bang phuong phap nhiét phan trdu ¢ 700 °C. pHpze cia than 1a
9,51. biéu kién t6i wu cho qua trinh hap phu bao gom khoi lwong than 0,5 g, pH 4, thoi gian 120 phuat va
ndng do dau 50 mg NO3 - L™1. Tai diéu kién t8i wu, hiéu suat loai NO3 la 69,7%. Dit liéu can brﬁmg phu
hop véi mo hinh dang nhiét Langmuir (R? = 0,993) hon md hinh Freundlich (R? = 0,965). Dung luong
h&p phu nitrate cuc dai tinh theo phuwong trinh Langmuir 1a 12,843 mg-g-1. Su hdp phu NO; cta than
sinh hoc phti hop véi ca hai mé hinh déng hoc biéu kién bac 1 (R? = 0,964) va bac 2 (R? =0,963).
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Abstract. This study assesses the influence of solution pH, biochar dose, reaction time, and initial nitrate
concentration on the nitrate adsorption in aqueous solutions by biochar prepared from rice husks (O.
sativa L., OM5451). The biochar was prepared with the pyrolysis method at 700 °C. The pHpz of the
biochar is 9.51. The optimal conditions for the adsorption process include biochar 0.5 g, pH =4, time 120
minutes, and initial concentration of NO3 50 mg NO3 - L™1. Under the optimal conditions, the nitrate
removal efficiency is 69.7%. The adsorption equilibrium data are more consistent with the Langmuir
isothermal model (R? = 0.993) than the Freundlich isothermal model (R? = 0.965), and the maximal
nitrate adsorption capacity of the biochar, calculated from the Langmuir equation, is 12.843 mg-g~'. The
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adsorption of the biochar fits well with both the pseudo-first-order kinetic model (R? = 0.964) and the

pseudo-second-order kinetic model (R? = 0.963).

Keywords: biochar, rice husk, adsorption, nitrate
1  Giéi thiéu

O dong bang sdong Ciru Long, chan nudi c¢6
vai trd quan trong cho suw phat trién kinh t&€ xa hoi,
gop phan xo6a doi giam ngheo. M6 hinh Vueon - Ao
— Chu6ng - Biogas duoc xem la bén viing tai dong
bang sdng Ctru Long do noé lién két t8t gitta trong
trot — chan nuoi va biogas, gitp tang thu nhap cho
ndng ho. Tuy nhién, nwdc thai biogas van con chira
nhiéu thanh phan nhu dam, 1an v6i néng d6 cao
(N — NHf: 105,6-217,9 mg-L- va P — P03~ : 37,2—
51,1 mg-L-") [1]. Ham luwgng nitrat trong nudc cao
6 thé gay doc hai voi nguoi, vi khi vao co thé trong
diéu kién thich hgp ching sé chuyén thanh nitrit,
sau d6 két hop v6i hong cau tao thanh chat khong

van chuyén oxy, gay bénh xanh xao thiéu mau.

Nam 2015, tong dién tich dat trong lua &
dong bang song Ctru Long 1a 4.304.100 ha, chiém
54,97% dién tich cia ca nude. Nang sudt trung binh
la 5,95 tan-ha! [2]. Theo khao sat thuc té, cit 20 kg
lta thi c6 16 kg gao, 1 kg cam va 3 kg trau. Nhuw
vay, luong trau chiém 15% luong lta. Do d6, lugng
trau trung binh trén 1 ha la 0,893 tan. Véi luong
trau khong 16 nay, néu khong cé giai phap xu ly
tot, thi sé 1a mot van nan cho van dé 6 nhiém méi

treong.

Than sinh hoc hién nay dwgc biét dén nhu la
mot loai vat liéu gop phéan lam giam phat thai khi
nha kinh va cai tao d¢ phi nhiéu ctia dat. Than sinh
hoc c6 d6 x8p cao va kha nang gitt nude tot nén cd
thé cung cap mdi truong song on dinh cho vi sinh
vat sinh trudng va phat trién. La mot vat liéu xop,
than sinh hoc lam tang kha nang gitt nudc cua dat
va anh hudng dén moi truong séng cua vi sinh vat
[3]. Khi d§ x8p cua than cang cao thi kha nang hap
phu ctia than cang t6t, dong thoi lam tang kha nang
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gitt nwdc [4] va la noi thudn 1oi cho vi sinh vat phat

trién d€ xi 6 nhiém [5].

Muc tiéu ctia nghién cttu nay la danh gia kha
nang hap phu nitrat trong dung dich nude cua than
sinh hoc san xudt tir trdu; danh gia cac yéu t6 anh
huong dén kha nang hap phu NO; nhu pH dung
dich, lwgng than sinh hoc trdu, thoi gian va nong

dod ban dau.

2 Thuc nghiém

21 Nguyén vat liéu

Nguyeén liéu st dung trong thi nghiém nay
la than sinh hoc san xuét tr trdu (O. sativa L.,
OM5451) nung ¢ 700 °C. NO3 duoc tao ra tit qua
trinh suc oxy vao nwdc thai biogas tai phong thi
nghiém biochar, Khoa M6i treong va Tai nguyén

Thién nhién, Truong Pai hoc Can Tho.

2.2 Thiétbi

Cac thiét bi st dung trong nghién cttu bao
gom: 10 nung than VMF 165 — Nhat Ban, can
OHAUS CORPORATION - Trung Qudc, mdy do
pH METER HM - 31P, may do EC Mi 306
EC/TDS/NaCl/Temp Meter, mdy khudy tir IKA® C-
MAG HS 7, may ldc IKALABORTECHNIK — Nhat
Ban, ta sdy GZX - 9030MBE, binh hut chan khong,

tt1 lanh d€ trir mAu va mot s6 thiét bi can thiét khac.

2.3  Phwong phap

San xuat than sinh hoc

Trau duoc xay thanh hat kich thude 1 mm,
nhiét phan ¢ 700 °C trong 10 nung va san pham
duoc sdy kho ¢ 105 °C. Khi nito dwgc bom vao 10
véi luu lwgng 3 L/phat d€ loai bo khong khi bén
trong 10. Sau d¢, nhiét d¢ 16 dwoc nang tir nhiét do



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 130, S6 1A, 31-39, 2021

pISSN 1859-1388
eISSN 2615-9678

phong 1én 700 °C véi t6c do gia nhiét 10 °C/phut
[6]. Nhiét dd nay dwoc 6n dinh trong 2 gio va sau

dé san pham dugc dé ngudi dén nhiét dd phong.

Tinh chét hoéa ly cua than sinh hoc trau trinh bay ¢
Bang 1.

Béng 1. Tinh chat hda ly cua than sinh hoc trdu [5]

Hiéu suit than  pH-? D6 dan Kha ndng trao Iodine? VM/EC” C/N
sinh hoc trau? (%) dién - EC2 d6i cation — CEC? (mg-g)
(uS - cm™1) (cmolc/kg)
35,9 9,53 92 23,98 209 0,35 106,89

a — Gia tri trung binh ctia ba [an do; b — Chat bay hoi/ty 1& cacbon ¢ dinh.

Xac dinh diém dang dién (pHpzc)

Gia tri pH tai diém dang dién (pHpx) ctia
than sinh hoc duoc xac dinh bang phuong phéap
cua Balistrieri va Murray [7]. Chudn bi dung dich
NaCl 0,1 M, do gid tri pH dau (pHi) cua dung dich
NaCl 0,1 M; diéu chinh pH tir 2 dén 11 béng cach
cho thém dung dich NaOH 1 M hodc HCl 1 M. Cho
0,5 g than vao chai thuy tinh c6 ntt van véi thé tich
75 mL, sau d6 thém vao 50 mL dung dich NaCl 0,1
M sau khi da diéu chinh pH. Lac dung dich 24 gio
lién tuc voi tdc dd 190 vong/phut. Sau d6, loc dung
dich bang gidy loc Whatman (0,45 um) va do pH
cudi (pHy). Biém giao nhau cua duwong cong (ApH)
va pHi la pHpze ctia than.

Xac dinh dnh huwéng ctia pH dén kha niang hap
phu

Thi nghiém dwgc tién hanh véi 10 nghiém
thirc, 1ap lai 3 lan. Chuén bi dung dich c6 néng do
nitrat 50 mg NO3 L™%; st dung dung dich NaOH
0,1 M hodc HC1 0,1 M d€ diéu chinh pH t&r 2 dén
11. Cho 0,5 g than vao chai thuy tinh; tiép tuc cho
50 mL dung dich da diéu chinh pH vao chai. Sau
d6, 1ac hdn hop 120 pht véi téc dd 190 vong/phit.
Cudi cling, loc mau qua giay loc Whatman va dem
phan tich ham luong nitrat bang Phuong phap
Salicylate trén may HITACHI U-2900 — Japan.
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Anh hwdng cta khéi lwgng than 1én kha ning hip
phu

Thi nghiém duwgc tién hanh véi 5 nghiém
thue, 1ap lai 3 lan. Chuén bi dung dich c6 néng do
nitrat 50 mg NO3 L™?, dung dung dich NaOH 0,1
M va HC1 0,1 M d€ diéu chinh pH vé 4. Cho 0,05,
0,5, 1, 1,5 va 2 g than vao chai thuy tinh, tiép tuc
cho thém 50 mL dung dich da diéu chinh pH. Sau
d6, 14c hon hop 120 phat véi tdc do 190 vong/phtt.
Cudi cing, loc mau qua giay loc Whatman va dem

phén tich ham lwong nitrat.

Anh huéng ciia thoi gian phan tng dén kha ning
hap phu

Thi nghiém dwgc tién hanh véi 11 nghiém
thire, 1ap lai 3 ITan. Chuan bi dung dich c6 néng do
nitrat 50 mg NO; L™!, st dung dung dich NaOH
0,1 M va HC1 0,1 M dé diéu chinh pH vé 4. Can 0,5
g than cho vao chai thay tinh, tiép tuc cho 50 mL
dung dich da diéu chinh pH vao chai. Sau d6 lac
hdn hop véi téc d9 190 vong/phut trong 1, 2, 5, 10,
15, 30, 60, 90, 120, 240 va 360 phat. Cudi cung loc
mau qua gidy loc Whatman va dem phan tich ham

lwong nitrat.

Anh huéng ctia noéng dd nitrat diu vao dén kha
nang hap phu

Thi nghiém dugc tién hanh véi 9 nghiém
thire, ldp lai 3 lan. Chuan bi dung dich nitrat c6
rl\(A)rlg do6 10, 30, 50, 80, 100, 120, 150, 200 va 300
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mg-L-, diéu chinh pH vé 4. Cho 0,5 g than cho vao
chai thay tinh, tiép tuc cho 50 mL dung dich ¢ céc
nong dd trén vao chai. Sau d6, lac hdn hop 120 pht
véi tdc d6 190 vong/phtit. Cudi cing loc mau qua
gidy loc Whatman va dem phéan tich ham luong

nitrat.

Luong NO3; hap phu trén khéi luong than
sinh hoc 0 trang thai can bf“ang va hiéu qua loai bo
NO3 duwogc tinh theo cong thirc:

CO_C
qe = - ExvV
100 x (C, — C,
H = (0 e)
Co

trong do ge la dung lwong hdp phu ¢ thoi diém can
bang (mg-g1); m 1a khdi lugng than (g); Co 1a nong
d6 ban dau cua chat bi hap phu (mg-L); Celanoéng
d6 chat bi hdp phu ¢ thoi diém can bfing (mg-L);
V la thé tich dung dinh ctia chat bi hdp phu (mL);
H 14 hiéu suat hdp phu (%).

Céac két qua tdt nhat thu dwoc tir cac thi
nghiém da duwoc stt dung cho cdc nghién cttu dong
hog, déng nhiét. Hai mo6 hinh dong hoc da dugc st
dung la ddng hoc biéu kién bac mot va bac hai. Can
bang hdp duwoc nghién ctru véi moé hinh dang nhiét

Langmuir va Freundlich.

Déng hoc hip phu

Céc thong s6 vé dong hoc hap phu la nhiing
thong s6 quan trong vi no6 giup hiéu hon vé hudng
phan ting va co ché ctia qud trinh hap phu [8]. M6
hinh biéu kién bac mot gia dinh rang tc do phu
hop giam tuyén tinh vdi su gia tang kha nang hap
phu. M6 hinh dong hoc biéu kién bac hai gia dinh
rang budc gidi han toc d6 1a sy tuong tac gitta hai
thudc thit va né thueong duoc sit dung mo ta sw hap
phu hoa hoc [9].

Phuong trinh dong hoc hap phu biéu kién
bac 1 va bac 2 c6 dang

qr = qe X (1 — e7F1¥t)

va
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q% Xk, Xt

&= g xk, Xt

trong do ge va q: Ian lugt la dung luong hap phu tai
thoi diém can bang va thoi diém t (mg-g); ki la
héng s0 toc d6 hdp phu biéu kién bac 1 (min™); k2
la hing s t6c d6 hdp phu biéu kién bac 2 (g'mg-

Lmin).

Phuong trinh hap phu déng nhiét Langmuir
c6 dang

Gmax X Ky, X Ce
Te="TrK. xC.
trong d6 Ki.1a héng s8 can bang hap phu Langmuir;
ge la dung luong hap phu (m-g'); gmax la dung
lwong hap phu cuc dai cta chit hap phu (mg-g);
Ce 1a ndng dd can bing cua dung dich hap phu
(mgL).

Phuong trinh hdp phu dang nhiét

Freundlich c6 dang
ge = Kp. Cel/n

trong d6 Kr 1a hidng s8 hap phu Freundlich; 1/n 1a
dai luong c6 thé dugc tinh tir hé s6 goc va doan cit

truc tung cta phrong trinh In(ge) theo In(Ce).

Dé& xac dinh mo hinh déng nhiét va dong hoc
phu hop, ham sai s6 da duoc st dung la hé s6 xac
dinh (R?). Trong mdi truong hop, cic thong sd
duogc xac dinh bang cach giam thiéu cac ham 15i
twong tng bang cach st dung ham Solver cua
Excel. Hé s6 xac dinh duoc tinh biéu thirc.

~ 2
qe,exp — (e,cal
Zln:1(qe,exp - Qe,cal)z + (qe,exp - Qe,cal)2

R? =

trong d6 n la s6 luong thi nghiém; geexp 1a dung
luong hap phu theo thi nghiém (mg-g); geca la
dung luwong hap phu theo tinh toan (mg-g-); e cal
la dung luong hap phu theo tinh toan trung binh

(mg-g™).
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24  Xtelysé lidu

Phan mém thong ké SPSS 16.0 duoc stt dung
dé€ xtr ly sO liéu. So sanh cac chi tiéu gitta cac
nghiém thtc theo kiém dinh Tukey HSD & d9 tin
cay 95%.

3 K&t qua va thao luan

3.1  pHpz ctia than sinh hoc trdu

biém dién tich khong (pHyz) la gia tri pH
ma tai d6 bé mat cua chat hap phu la trung hoa
dién [10]. Theo Tan va cs. [11] va Mai va Tuyén [12],
khi pH < pHpz, bé mat than mang dién tich duwong
va qua trinh hap phu xay ra theo co ché trao doi
ion chiém wu thé hon so vdi co ché hat tinh dién.
Tuy nhién, khi pH > pHpz, bé mat than mang dién
tich &m va qua trinh hap phu xay ra theo co ché hut
tinh dién chiém wu thé& hon so vdi co ché trao doi
ion. Hinh 1 cho thady ¢ nong d6 NaCl 0,1 M, gia tri
PHpze ctia than sinh hoc la 9,51.

3.2 Anh huéng ctia pH dén kha ning
hap phu

pH la mét trong nhitng yéu t6 quan trong
anh huong dén qua trinh hdp phu nitrat ctia than

=pH; - pH;
ra

ApH

sinh hoc. Dung luong hap phu ctiing nhw hiéu suét
tang nhe tir pH 2 dén 4, nhung s sai khac 1a khong
dang k& (p > 0,05) va dat cuc dai (3,494 mg-g,
68,07%) ¢ pH 4 (Hinh 2). Kha nang hdp phu giam
manh 6 pH tit 5 dén 11, thap nhat ¢ pH = 11 véi
dung luwong 0,65 mg-g! va hiéu suét 13,47%. Két
qua nay tuwong dong véi két qua cua Tan va cs. [11],
Chintala va cs. [13], Zhao va cs. [14] va Yang va cs.
[15]. Con theo Fidel va cs. [16], than sinh hoc san
xudt tir gd s6i d6 c6 kha nang hap phu cao nhat 1a
1,49 mgNO; Ng™! ¢ pH 3,7. Diéu nay ¢4 thé do
pHpzcctia than sinh hoc trdu 1a 9,51, 16n hon pH cua
dung dich bi hdp phy, nén bé mit ctia than mang
tich dién dwong. Do d6, khi pH ctua dung dich bi
hdp phu cang nho thi kha nang hap phu ctua than
cang 16n boi vi chat bi hap phu mang dién tich am
(NO3). Con theo Zhao va cs. [14] thi khi pH tang
kha nang hdp phu NO3 giam. Diéu nay c6 thé do
khi pH giam va noéng d6 H* trong dung dich cao,
mot lwong H* gén vao than sinh hoc, tao diéu kién
thuén 1oi cho sy hdp phu tinh dién. Khi pH 16n hon
7, c6 mot sy canh tranh gitta OH™ va NO3, dan
dén kha nang hdp phu NO3; giam. Diéu nay ciling
twong dong véi két qua ctia Chintala va cs. [13]. Tt
két qua trén, pH 4 duogc chon cho cac thi nghiém
ti€p theo.

pH,

Hinh 1. pHpzc ctia than sinh hoc trdu

q (mg.g")
p
o
;

-~ -
254 \ e H t50

70

(60

H (%)

‘.\ 40

\‘M" L 30

pH

Hinh 2. Anh hudng ctia pH 1én kha ning hap phu (DK hip phu: Cno,™ =50 mg-L-; mman = 0,5 g; t = 120 pht)
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3.3  Anh huéng ctia khéi lwgng than

dén kha nang hip phu

Bén canh diéu kién pH, khdi luong vat liéu
hap phu cling 1a mét trong nhitng yéu t6 quyét

dinh dén hiéu qua hap phu.

Dung luong hdp phu giam tir 22,90 xudng
3,60 mg-g! khi khoi lwong than tang tix 0,05 dén 0,5
g voi su sai khdc c6 y nghia thong ké (p < 0,05). Sau
d6, dung luong hap phu giam cham va su sai khac
khong cd y nghia théng ké (p > 0,05) (Hinh 3). Hiéu
sudt loai bo NO3 cua than sinh hoc trau ting ti
47,20 1én 77,59% khi tang khdi luwong than tir 0,05
dén 2 g. biéu nay la do khi tang luong than thi s6
lwong tam hdp phu tdng, do d6 hiéu suat hap phu
tang. Tuy nhién, dung luong hap phu NO3 quy vé
mot don vi khéi luwgng than thi giam. Day la két

qua cua su canh tranh gitta cac ion d€ lién két voi
c4c tm h&p phu c6 sdn cta chat hap phu [17]. Sw
loai bo nitrat cao nhat tir 35,99 dén 37,64 mg.L! &
khoi leong tir 0,5 dén 2 g voi hiéu sudt tie 74,17 1én
77,59% va su sai khac khong cé y nghia thong ké (p
> 0,05). Vi vay, khi tang lwong than thi kha nang
loai bo NO3 ciing tang; diéu nay twong dong véi
két qua ctia Zhao va cs. [14]. Tt két qua trén, luong
than 0,5 g duoc lua chon cho sw hdp phu NO3
trong cac thi nghiém tiép theo.

34  Anh huéng ctia thoi gian dén kha

ning hip phu

Xac dinh dwgc thoi gian hap phu phu hop ¢
thé gitip nang cao hiéu suat hdp phu va rat ngén

thoi gian tién hanh thi nghiém.

- 80
T L 75
70

65

9
—rq, <
R 60 =

L 55

L 50

T y L 45

0 T T T T
0.0 0.5 1.0 1.5 2.0

Khéi lwong than (g)

Hinh 3. Anh hudng cua luong than 1én kha nang hép phu (DK hidp phu: Cnoy =50 mg-L-'; pH 4; ¢ = 120 phut)

4.0+
. N . 70
3.54 /
Y L 60
3.0 o
p L 50
_ 254 o7
—'u_J J ) -40 g
g 204 -f Qe _305
o 15-e¥ -eH
o L 20
10-!
-10
05
T T T T T T T D
0 50 100 150 200 250 300 350 400
Thoi gian (phut)

Hinh 4. Anh hudng ctia thoi gian phan ting 1én kha ning hap phu (DK hip phu: Cnoy™ =50 mg-L; pH 4; miman = 0,5 g)
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Dung luwong hdp phu tang tr 0,51 1én 3,63
mg.g" khi thoi gian hap phu tang tir 1 dén 120 phat
va su sai khac ¢d y nghia thong ké (p < 0,05) (Hinh
4). Sau d6, dung luwong hap phu hdu nhu khong
thay d6i cho tdi 360 phut va khong cé su sai khac
théng ké (p > 0,05). Cé thé s6 luong tam hdp phu
tréng trén chat hap phu cd sén ¢ giai doan ban dau
16n va do d6 lam tang chénh léch nong do cua chat

bi hdp phu trong dung dich va bé mat chit hap

phu. Su gia tang chénh léch nong d6 nay dan dén
gia tang toc d0 hap phu 0 giai doan dau. Khi chénh
léch néng do giam thi tdc d6 hap phu giam [18].
Hiéu sudt loai bd NO3 ciing c6 xu hudng bién doi
twong tw nhuw dung lwong hip phu va dat 67,95%
sau 120 phut. Diéu nay ching to thoi gian phan
tng c6 anh hudng dén kha nang hap phu NO3. Vi
vay, thoi gian hap phu 120 phut duoc chon cho cac
thi nghiém ti€p theo.

Bang 2. Céc thong s6 dong hoc hap phu nitrat ctia than sinh hoc trdu

Pong hoc biéu kién bac 1 Dong hoc biéu kién bac 2
e, exp (Mg-g1) Je,cal (mg-g™') ki (phat!) R? e, cal (Mg-g™") k2 (mg-g~'phat™) R?
3,669 3,542 0,038 0,964 3,867 0,009 0,963

S8 liéu 6 Bang 2 cho thdy qud trinh hip phu x4y ra theo ddng hoc biéu kién bac 1 (R? = 0,964) va déng hoc biéu kién

béac 2 (R? =0,963).
3.5 Anh huéng ctia néng dé nitrat diu

vao dén kha niang hap phu

Hiéu suéat loai b6 NO3 cua than sinh hoc
trdu ¢ tat ca cac nghiém thirc déu khac biét ¢d y
nghia théng ké (p < 0,05). Cho téi nong do 50
mg NO3 L%, dung luong va hiéu sudt hdp phu ting
nhanh. Sau d6, dung luong hap phu tang cham,
nhung hiéu suat hdp phu lai giam manh. Hiéu suat
loai b6 NO3 6 ndng dd 50 mg. L™t 1a 69,7 %. Diéu
nay ching t6 nong dd dung dich ¢ tac dong dén
kha nang hap phu NO3. Két qua nay cling tuong
dong voi két qua cua Yang va cs. [15]. Vi vay, nong
d6 dung dich 50 mg-L-! véi dung luwgng hdp phu
3,701 mg.g™' la phu hop nhdt cho hidp phu
NO3 cua than sinh hoc trau.

: . _— L 60

3.6 Puong diang nhiét hdp phu

Su tuong quan gitta dung luong hap phu
can bang va nong do dung dich can bang tuan theo
mo hinh dang nhiét Langmuir va Freundlich véi hé
s6 xac dinh Ian Iwot 14 R? = 0,993 va R? = 0,965.
Nhu vdy, c6 thé khang dinh qua trinh hdp phu
NO; béng than sinh hoc trau 1a hap phu don 16p
va hdp phu trong diéu kién bé mat vat liéu khong
dong nhat. Dung luong hap phu 16n nhat theo mo
hinh Langmuir la 12,843 mg-L-! va twong dong véi
két qua cua Divband [19].

Céc thong s6 hdp phu theo mo hinh déng
nhiét Langmuir va Freundlich dwoc trinh bay

trong Bang 3.

70

—q, 50

H (%)

k40

~- k30

A
8 i \\
-~ -9 ~
~ 64 \‘o —
gg \’/X/\:o‘
g 44 e
=
24
x
0 T T T
0 50 100 150

T T T
200 250 300

Néng do (mg-L 1)

Hinh 5. Anh hudng ctia néng dd nitrat dau vao 1én kha nang hap phu (DK hip phu: pH 4; mwan = 0,5 g, t = 120 phit)
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Hinh 6. Duong déng nhiét Langmuir va Freundlich (DK hip phu: Cnos= 50 mg-L-; pH 4; mman = 0,5 g; £ =120 phut)

Bang 3. Céc thong s6 trong md hinh hap phu nitrat ctia than sinh hoc trdu

Langmuir Ki (L'mg™) gmax (Mg-g1) R?
0,0067 12,843 0,993

Freundlich Kr n Rr?
0,385 1,808 0,965

4  Kétluan

Than sinh hoc san xuat tir trdu c6 kha nang
hap phu NO3 tir nudc thai biogas véi dung lugng
hép phu cuc dai 1a 12,843 mg-g-! ¢ diéu kién t6i wu.
Suw hap phu NO; cua than sinh hoc trau phu hop
v6i ca hai m6 hinh déng hoc biéu kién bac 1 va bac
2. Dt liéu can bang phtt hop véi mo hinh dang

nhiét Langmuir hon véi mé hinh Freundlich.

Thong tin tai trg

Nghién cttu nay duoc thiee hién dwdi su tai
tro cua Dy 4n Nang cap Truong Dai hoc Can Tho,
ma s0 VN14-Pe, bﬁ?mg nguén von vay ODA ti
chinh phu Nhat Ban.
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