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PONG HOC QUA TRINH HAP PHU NOs LEN THAN
SINH HOC BIEN TINH TU CAY MAI DUONG

Tran Thi Cic Phuong*, Nguyén Thi Phugng

Phan hiéu Dai hoc Hué tai Quang Tri

Tém tat. Tir cdy mai duong (Mimosa pigra L.) nghién ctru nay da ché tao than sinh hoc va
than sinh hoc bién tinh véi muéi AICls & cac nong d6 khéc nhau (0,5M, 1M, 2M va 3M). Cac
d3c trung ctia vat liéu duoc xac dinh bang phuong phép do quang phd hong ngoai bién d6i
Fourier (FTIR), chup anh hién vi dién tr quét (SEM), ky thuét hdp phu khi Brunauer-
emmett-Teller (BET), x4c dinh pH tai di€ém khong tich dién pHpz va kha nang hap phu NOs
trong dung dich. K&t qua nghién cttu cho thady BAI2 (than sinh hoc bién tinh vdi AlCls 2M)
cho kha nang hap phu NOs t6t nhat (11,08 mg/g) cai thién rat dang k& so voéi than sinh hoc
khong bién tinh (-1,55 mg/g). M6 hinh déng hoc hdp phu bac 1 va m6 hinh déng hoc hap
phu béc 2 phtt hgp véi qua trinh hdp phu NOs 1én than BAI2, cung véi cac yéu t6 mat do
dién tich dwong va dién tich bé mdt ngoai 16n cho thdy su hap phu co ban tuén theo co ché
chinh ctia qua trinh h&p phu la hdp phu vat ly va hda hoc.

Tw khoa: hdp phu, Mimosa pigra L., NOs, than sinh hoc
1 Moé dau

Nito va photpho la cac yéu t6 dinh dudng quan trong d6i voi thuc vat vi ty 1€ cung cap
cac chét dinh dudng nay thuong kiém soat hodc han ché sy hinh thanh nang suat so cdp va sinh
khoi cua thye vat dudi nude. Tuy nhién, sy ¢6 mat qua nhiéu chdt dinh dudng trong nudc sé
gay ra hién tuong pht dudng, lam mat can bang hé sinh thai trong nuwdc va pha hay moi
truong sdng cta thuy san [1, 2]. NOs la mét ion 0n dinh va hoa tan cao, kha nang dong két tta
hodc hap phu thip nén kho bi loai bo. Do d6, viéc xtit ly NOs thuong rat phiic tap va ton kém
[3]. Céc qua trinh thong thuong dé€ loai bd NOs gom 2 nhém chinh: phuwong phap hoéa ly va
phuong phép sinh hoc. Tuy nhién, cac phwong phap hoa ly thuwong cé chi phi van hanh cao va
tao ra cac chat 6 nhiém thir cAp doi hoi phai xtt ly ti€p theo [4]; phuong phép sinh hoc khir NOs
thi qua trinh thuong dién ra cham va mat thoi gian dai ddi véi nudc thai cé nong d6 NOs cao
[5].

Hap phu duoc xem la mét trong nhitng phuwong phap hiéu qua nhat dé€ loai bo cac chét 6
nhiém khoi nudc thai, day la phuong phap ré tién va dé quan ly [6, 7]. Gan day, viéc st dung
than sinh hoc (biochar) nhu mot chat hdp phu da thu hat nhiéu sy cha y trong linh vie xtt 1y
nudc thai [8]. Than sinh hoc la san phdm tao ra tir qua trinh nhiét phan sinh khéi trong diéu
kién khong c6 Oz twong tu nhu ky thuat san xudt than cui (charcoal), nhung than sinh hoc dwgc
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san xudt bang phuong phap nhiét phan hién dai véi cac digu kién nghiém ngit nén c6 nhiéu 16
x6p va nhém chiic nang trén bé mat, nén c6 kha nang hdp phu dugc nhiéu chat 6 nhiém trong
nudce [9, 10], con than cui cha yéu dung lam nhién liéu d6t [11]. Tuy nhién mot vai nghién ctu
cho thay than sinh hoc khong dwoc biéh tinh c6 hiéu qua hdp phu chat 6 nhiém thap hon so véi
than sinh hoc da duoc bién tinh (modified biochar). Diéu nay 1a vi trén bé mat cua than sinh
hoc khong bién tinh thuong tich dién am vi vay sé can tro viéc hdp phu cac anion [2, 12]. Than
sinh hoc c6 thé duoc bién tinh bang cac tac nhan vat ly hodc héa hoc. Cac tac nhan nay cé thé
lam tang dién tich bé mat, thé tich 18, cdc nhém chiic, tir d6 cai thién kha nang hap phu d6i véi
cac chat 6 nhiém [13-15].

Hiéu qua hap phu NOs cta than sinh hoc phu thudc vao nhiéu yéu t6 nhw nguyén liéu
san xudt than sinh hoc, cach thirc san xudt va phuong phap bién tinh. Trong nghién ctu nay,
than sinh hoc lam tir cdy mai duong bién tinh véi AlCls da duogc kiém tra kha nang hdp phu
NOs trong nuée thai tdng hop. Khia canh tich cuc cua nghién cru nay la st dung loai cay ngoai
lai c6 hai d6i v6i moi treong sinh thai d€ lam nguyén liéu san xudt chat hdp phu. Day la loai cay
duoc xép trong danh sach 100 loai cdy xam 1dn nguy hiém nhat thé gidi [16]. Tuy nhién cd rat it
nghién ctru st dung loai cdy nay dé san xuat than sinh hoc. Do d6 két qua cua nghién ctru sé
dua ra dwoc nhitng dac tinh vé mot loai than sinh hoc méi c6 kha nang dp dung trong xt ly
nudc thai, dong thoi gop phan bao vé moi truong sinh théi tir loai thyee vat xam hai nguy hiém

nay.

2 Vatliéu va phwong phap nghién cttu

2.1  Ché tao than sinh hoc va than sinh hoc bién tinh
Buéc 1: chudn bi vit liéu

Cay mai duong (Mimosa pigra L.) thu thdp & dia ban Quang Tri dwoc st dung lam sinh
khoi d€ ché tao than sinh hoc. Than cay mai dwong sau khi duoc loai bo 1a va vo duoc cit nho
va phoi kho tu nhién ngoai trdi nang trong 3 ngay, tiép tuc duoc xay nho thanh mau cé kich
thuedc nhd hon 2 mm va rira sach 2 [an bang nudc cat. Sau khi rira d€ loai bo tap chat, nguyén

liéu dwegc lam kho va say ¢ nhiét d6 105 °C bang tt sdy trong 24 gio.
Bueoc 2: tao than sinh hoc
Than sinh hoc khong bién tinh: vat liéu sach, kho ¢ trén duoc goi trong gidy kém nung

trong 10 (FX-14, Daihan, Han Qudc) gia nhiét véi toc d¢ 10 °C/ phut cho dén dat 500 °C va git
trong 2 gio [17].

Than sinh hoc bién tinh: AICl:.6H20 (97%, san xuat tai cong ty Hoa chit Xilong, Trung
Qudc) duge dung dé€ pha cac dung dich AIClLs 0,5M, AICI: 1M, AICl: 2M va AlICls 3M. Vit liéu
kho va sach ¢ budc 1 duoc ngdm trong cac dung dich mudi nhom vira pha voi ti 1€ khéi luong
vat lidéu va thé tich dung dich 1a 1: 7 g/mL. C4c hdn hop nay duoc khudy trdn trong 6 gid & nhiét
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d6 phong va sau d6 loc loai bo dung dich du va 1am kho ¢ 80 °C trong 48 gio [17]. Muc dich d€
tao hon hop trong d6 mudi AICl: dwoc phan tan va bam déu 1én bé mét sinh khdi, gitp tang

ceong hiéu qua nhiét phan tao cau truc x6p, tang cuong dién tich bé mat trong than sinh hoc.

Sau khi da 1am kho, hon hop vat liéu duoc dua vao 10 nung va van hanh véi diéu kién

twong tw diéu ché than sinh hoc khong bién tinh.

Than sinh hoc thu dugc sau khi d& ngudi duoc rira 2 Tan bang nudc cat, siy kho 24 gio
trong 16 roi nghién nhé va ray qua 16 c6 kich thudc 0,25 mm (60-mesh).

San pham thu duoc duoc dét tén BAIO (than sinh hoc khong bién tinh) va theo nong do
mudi nhom dung dé bién tinh: BAIO,5, BAl1, BAI2, BAI3.

2.2 Dic diém cta than sinh hoc

Phd FTIR dugc phan tich bang may do phd MB102- Bomen (Canada) ¢ viing hong ngoai
trung binh 4000-400 cm! véi d6 phan giai 4 cm™. Bé mét than sinh hoc dugc danh gia hinh thai
bang kinh hién vi dién tr quét FESEM Hitachi S-4700 (Nhat Ban), va stt dung may ASAP 2020
V3.00H (My) d& xac dinh ddc tinh cdu trac 16 rong. Diém dang dién (pHup) duoc do bang
phuong phap chuyén dich pH [18]. Gia tri pH ban dau (pHi) ctia dung dich NaCl 0,1 M duoc
diéu chinh ttr 2 dén 12 béng cach thém dung dich NaOH 0,1M hoédc dung dich HC1 0,1 M. Sau
d6, 1dy vao mbi binh nén (cé dung tich 100mL) 50 mL dung dich da diéu chinh pH va thém 0,2
g than sinh hoc, lac binh ¢ nhiét do phong, sau 24 gid do gid tri pH cta dung dich (pHz). Db thi
biéu dién sy phu thudc thay d6i pH (ApH = pHi-pHi) vao pH ban dau cit truc hoanh chinh tai
vi tri pHpze, titc la pHpze dueoc xac dinh tai diém ApH = 0.

2.3 Hap phu NOs

Dung dich NOs dugc diéu ché tit KNOs (99%, san xudt tai cong ty Hoa chat Xilong,
Trung Qudc). Thi nghiém hap phu duoc thuc hién trong cc 100mL. Lay 0,1g than sinh hoc va
50 mL dung dich NOs cho vao cSc va khuay bang thiét bi jartest (JLT6 Jartest, Italy) & tdc do 120
vong/phtt tai nhiét dd phong trong 24 gid. Hon hop sau khi khudy duoc loc bang mang phéu
loc kim tiém véi kich thuwdc 16 0,45 um dé loai bo chat rin lo lting trong dung dich, phan dung
dich duwoc dwa di xac dinh nong do NOs-.

Cac thi nghiém kiém chiing duoc thuc hién véi dung dich NOs khong thém than sinh
hoc hodc thay thé dung dich NOs béng nudc cat va thém than sinh hoc vao thi nghiém. T4t ca
cac thi nghiém duoc thuc hién 13p lai 3 Tan va lay gia tri trung binh. Xac dinh noéng d6 NOs
bang phuong phap TCVN 6180:1996 va dugc do bang may quang phd tit ngoai & budc séng
410nm (may quang pho Hitachi U-2910, Nhat Ban).
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Dung luong hap phu cua than sinh hoc tai cac thoi diém t khac nhau (qy, mg/g) va dung
lwong hap phu can bang (q., mg/g) duoc tinh theo cong thikc (1) va (2):

Co—C

qt = Tt-V 1)
Co—Ce

Go =ty @)

trong d6: Co, Ce va Ct(mg/L) tuong tmg la nong do NOs ban dau, ltc can bang va tai thoi diém
t; V (L) la thé tich dung dich; m (g) la khoi lwong than sinh hoc.

Doéng hoc hap phu cta than sinh hoc duoc xac dinh theo dung luong hap phu NOs tai
cac thoi diém t khac nhau cta cac chung. Dung lwong hdp phu duoc xac dinh tai thoi diém 5,
10, 15, 20, 30, 40, 60, 90, 120, 150, 180, 210, 240 va 300 phut. Md hinh dong hoc hap phu biéu
kién bac mot, mod hinh dong hoc hap phu biéu kién bac hai va md hinh khuéch tan ndi hat da
duoc st dung d€ phan tich va md hinh hoa cac dix liéu déng hoc hap phu theo cac cong thirc

(3), 4), (5):

G = q.(1 —e™™1*) ©)
g = 72 )
q =kt*+C )

trong do: q, qe (mg/g) twong ting la dung luong hap phu cta than sinh hoc tai thoi diém t va
thoi diém can bz?mg; ki (ph) la héng s0 toc do theo mo hinh dong hoc hap phu biéu kién bac
mot ; ke (g.mg.ph) 1a hing s tdc dd theo mo6 hinh dong hoc hdp phu bidu kién bac hai ; ks
(g.mg1.h05) 1a hang s6 toc dd khuéch tan; and C (mg/g) la hang s6 chan.

3  Két qua va thao luan

3.1 Pic diém cta than sinh hoc

Thi nghiém da xac dinh gia tri pHpz ctia cac mau than BAI0, BAIO,5, BAI1, BAI2 va BAI3
lan lwot la 6,00, 6,78, 7,49, 7,80 va 7,71. Khi pH dung dich thi nghiém thdp hon pHpz, cac mau

than sinh hoc mang dién tich dwong va nguwoc lai chiing mang dién tich am.

Phuwong phap phén tich FTIR dwoc sit dung dé€ quan sat cdc nhém chike trong vat liéu.
Két qua cua pho FTIR cta than sinh hoc trong nghién cttu nay duwoc thé hién trong hinh 1.

Tt hinh 1 ta thdy trong than c6 s c6 méat ctia CO2 do ¢d phd tai s6 song 2341 cm va 2360
cm1[19]. Ngoai trirt mau BAIO, trong cac mau than bién tinh déu xuat hién dai phd -OH & s8
song 3350 cm™ [20], do cac mau than sinh hoc bién tinh tao thanh mot lwong nho hop chat nhém
hydroxit. Cac mau than déu chita van phd c6 s§ séng tai 872 cm! [21] va 1411 ecm! [22] ctia ion
cacbonat, tuy nhién cuong dd manh nhat dat duoc ¢ mau BAI3, do trong mau than nay chia

ham luong Al nhiéu nhat, khi nhiét do cao ion Al* dé dang tiép xtc va phan tng véi thanh

66



jos.hueuni.edu.vn Vol. 130, No. 4B, 2021

phén cacbon va oxi cé trong vat liéu nén da thuc day viéc tao ra nhiéu hop chat nhom cacbonat
hon va lam giam hgp chat nhom hydroxit so vdi cac than sinh hoc bién tinh khac. Dinh pho ¢ s&
séng 1700 cm! duoc gan cho dao déng khoéng ddi xing C = O [23] xudt hién trong tit ca cac
mau than. Lién két Al = O kéo dai trong tinh thé nano & s6 song 1075 cm! [24] c6 mit trong than
sinh hoc bién tinh nhung khong ¢ trong mau than BAIO, cho thay rang cac hat nano nhom oxit

va nhom hydroxit ton tai trong than sinh hoc bién tinh.

i co.” a1
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Hinh 1. Phé FTIR cta cac mAu than sinh hoc

Hinh thai cic mau than sinh hoc duoc thé hién ¢ hinh 2. Bé mit ctia BAI0 nhdn, min, kha
dong déu, c6 nhiéu 16 x8p nho do qua trinh d8t nguyén liéu tao than sinh hoc 1a qué trinh ddt
chdy chay xenlulozo, hemi-xenlulozo va linin ¢6 trong nguyén liéu. D&i véi than sinh hoc bién
tinh, bé mit cé nhiéu 16 va kich thwée 16 16n hon do khi dét chay tai cac vi tri c6 ion kim loai
trén bé mat nguyén liéu thi nhiét d6 ¢ d6 tang nhiéu hon cac vi tri khac nén sy d6t chay ¢ do
duoc tang cuong. Bé mét than bién tinh thd do c6 mot lwong 16n cac manh AIOOH phan tan
trén bé mat [25].

Bang 1. Thong sd déc trung cho tinh chit x&p ctia cac than sinh hoc

MSu SBET (mz/ g) S vimao quéin S bemit ngoai V mao quéin Vvimao quan Dmao Svi mao
(m?/g) (m?/g) (cm?/g) (cm?/g) quén quin/SBET
(nm) (%)
BAlO 285,53 221,13 64,40 0,15 0,10 2,14 77,45
BAI0.5 119,02 53,23 65,80 0,12 0,02 4,11 44,72
BAIl1 130,48 70,67 59,81 0,12 0,03 3,62 54,16
BAI2 255,85 82,40 173,44 0,28 0,04 4,35 32,21
BAI3 380,29 202,76 177,53 0,43 0,09 4,55 53,32
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15,06V 12 1men x 100k

15.0kV 12 3mm x 100K

150KV 12 g X 100K

Hinh 2. Anh SEM ctia cac mau than sinh hoc

3.2 Su hap phu NOs ctia than sinh hoc

Than sinh hoc khong bién tinh BAIO khong nhiing khong hdp phu NOs, ma né con giai
phoéng NOs ra dung dich (-1,55 mg/g), do mai dwong la cay ho dau [26] nén ham luong protein
trong than cay kha cao, cd thé trong qud trinh nhiét phan mét phan nito bi phan huy va giai
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phong ¢ thé khi, phan con lai ton tai trong than va trong thi nghiém né chuyén hoéa thanh NOs,
giai phéng ra moi treong nuwde. Hién tuwong giai phong NOs trong qua trinh hap phu nay ciing
da duoc ghi nhéan trong nghién cttu s hdp phu cta than sinh hoc ché tao tit rom, ndm rom,
mun cua va vo tring [27]. Bé mdt cta than sinh hoc khong bién tinh thuong tich dién am [28]
boi vi ching thuong chita cac loai nhom chitc carboxylic, phenolic, axit humic va fulvic, cac
nhom chirc nay dwgc xem nhuw 1a anion [29]. Do d6 trong dung dich KNOs 50 mg/L ¢4 gia tri pH
brimg 5,93 khac nhau khong nhiéu so v6i pHpze cua than sinh hoc khong bién tinh BAIO la 6,00,
bé mat BAI0 dé dang mang dién tich &m. BAIO c6 dién tich cing d&u véi ion NOs, gay ra can tro
sw hdp phu [28], do d6 BAIO khong nhitng khong hap phu ma con giai phong NOs ra dung
dich. Cac than sinh hoc bién tinh BAI0,5, BAl1, BAI2, BAI3 ¢6 dung luong hap phu lan lwot la
4,28 mg/g, 7,96 mg/g, 11,08 mg/g, 8,29 mg/g. pH cua dung dich KNOs 50 mg/L nho hon gia tri
pHpze clia cac mau than sinh hoc bién tinh (ttr 6,78 dén 7,80) nén trong dung dich cac mau than
nay tich dién duong. BAI2 c6 gia tri pHpz cao hon BAIO,5, BAI1 va BAI3, vi vay BAI2 c6 mat do
dién tich dwong hon so vdi cac mau than sinh hoc khéc. Sy hép phu cua cac anion duoc tang
cuong ¢ pH nho hon pHpz [30]. Dién tich bé mét bén ngoai cua vat liéu cang cao thi sy hap phu
cang ¢6 1oi [31]. BAI2 va BAI3 ¢6 bé mat bén ngoai 16n (lan lwot la 173,44 va 177,53 m%/g), cao
hon nhiéu so véi cac BAIO,5 va BAI1 (59,81-65,80 m?/g) nén sw hdp phu c6 1oi thé hon. Nhin
chung, tir BAI1 dén BAI3, pHpx ting dan, do d6 kha nang hip phu cta ion NOs trong dung
dich ciing tang 1én. Dung lwong hdp phu cuc dai dat & BAI2 do mau than nay c6 dién tich bé

madt bén ngoai 16n va gia tri pHpz 16n nhat.

14
Eo 12
oT9)
g 10
5.
= 8
Q.
o 6
E{S
o 4
S
=
oo}
g 0
n -2
_ BAIO BAIO.5 BAI1 BAI2 BAI3
W Gia tri -1.55 4.28 7.96 11.08 8.29

Loai than sinh hoc

Hinh 3. Dung luong hdp phu NOs ctia cac loai than sinh hoc (n6ng d6 NOs ban dau: 50 mg/L, thoi gian:
24h, luong than: 2g/L, tdc d6 khudy: 120 vong/ phut)
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3.3 Dong hoc va co ché hip phu cua BAI2

Dua vao s6 liéu thuee nghiém ta thdy lwong NOs- bi hdp phu nhanh & 40 phuat ban dau khi
tién hanh khuay tron hon hop, do ltic nay trén vat liéu hap phu con nhiéu tim hap phu chua bi
chiém chd [32] sau d6 toc d6 hap phu ting cham dan va sau khoang 180 phtit gan nhu dat can
bang. Thoi gian dat can bang hap phu ctia thi nghiém nay nhanh hon cta than sinh hoc ché tao
tte rom cay dau nanh (khoang 24 gio) [17] trong cung diéu kién hap phu véi ti 1é 1a 1g than sinh
hoc : 500mL dung dich, néng d6 NOs ban dau 1a 50 mg/L, t6c d0 khudy la 120 vong/phut.

-
//’
,/
PN WS S NS—
. 104
o
o
E
& = g theo TN

---- g,theo MHDHHPB1
q, theo MHDHHPB2
— q,theo MHKTNH

] 100 200 300
t (phut)

Hinh 4. Péng hoc hap phu NOs 1én BAI2 (ndng d6 NOs ban dau: 50 mg/L, thoi gian: 24h, lugng than:
2g/L, toc d6 khudy: 120 vong/ phut).

O S—.

] q, thuc nghiém giai doan 1

q,{mglg)

5 ."- ® g, thuc nghiém giai doan 2
[ 4 g thuc nghigm giai doan 3
q, theo md hinh giai doan 1
[ q, theo mé hinh giai doan 2
| q, theo md hinh giai doan 3

‘ r - : ‘ ‘
0 50 100 150 200 250 300
t (phut)

Hinh 5. D5 thi ctia md hinh khuéch tan ndi hat ctia NOs 1én BAI2

Két qua thi nghiém vé hap phu da duoc danh gid thong qua 3 md hinh: dong hoc hap
phu biéu kién bac 1, bac 2 va khuéch tan ndi hat cho két qua ¢ bang 2 va hinh 4.
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Bang 2. M6t s6 tham s6 déng hoc biéu kién ctia m6 hinh hap phu NOs 1én BAI2 (n6ng d6 NOs ban dau: 50
mg/L, thoi gian: 24h, lwong than: 2g/L, t6c d6 khudy: 120 vong/ phut)

Dong hocbac1 DPong hoc bac2 Khuéch tan noi hat

ki(ph')  qe(mg/g) R ko (gmg qe(mg/g) R ks (mgg C(mg/g) R
1.ph1) 1. ph05)

0,03648 10,92 0,99 0,00356 12,41 0,98 0,58 3,05 0,77

Bang 3. M6t s6 tham s6 déng hoc bi€u kién ctia m6 hinh khuéch tan noi hat NOs 1én BAI2 theo 3 giai doan

Giai doan ks (mg.g'.ph®) C (mg/g) R?
1 1,90 -2,73 0,98
2 0,40 6,17 0,99
3 0,02 10,76 0,49

Két qua phan tich ¢ bang 2 cho thay sy hdp phu tuan theo md hinh dong hoc hdp phu
biéu kién bac 1 va bac 2 véi hé s6 twong quan R? twong tng dat 0,99 va 0,98 (R2> 0,95). Két qua
nay tuong tw véi két qua dugc cong bd boi Zhou va cong sw khi nghién ciru hdp phu NOs- trén

than sinh hoc ché tao tir vo trdu [27].

Mb hinh khuéch tan ndi hat cho ca qud trinh hap phu cé hé s6 R? = 0,77, chi ra rang su
hap phu khong tuan theo mé hinh nay. Thue vay, khi xét qua trinh hdp phu theo ba giai doan,
bao gom: giai doan 1 dién ra sy khuéch tdn ctia cdc phan t&r chat bj hdp phu 1a NOs 1én bé mat
ngoai ctia chat hap phu la BAI2, giai doan 2 si hap phu noi hat dién ra tir tit, giai doan 3 sy hap
phu dat can bang do ndong d6 chat bi hap phu trong dung dich giam [33]. D6 ddc cua phan
tuyén tinh trong d6 thi mo6 hinh khuéch tan ndi hat cho biét téc do hap phu, dd d6c cang lon
dong nghia véi qua trinh hdp phu cang nhanh [33, 34]. Sy hdp phu xay ra nhanh nhét ¢ 30 phut
dau tién dat 73% dung luong hap phu cuc dai cia BAI2, sau d6 su hdp phu xay ra chdm dan
trong 150 phtt tiép theo & giai doan 2 va dat can bang hap phu ¢ giai doan 3 (hinh 5). Héng s
chén C cang 16n, t6c dd hap phu trén bé mat chat hdp phu cang giam [35]. Bang 3 ciing chi ra
rang tir giai doan 1 dén giai doan 3 ctia qué trinh hap phu theo md hinh khuéch tan noi hat, gia
tri hang s t6c do khuéch tan ks giam, gia tri hang s§ chan C ting c6 nghia la t6c do hadp phu
giam dan. Nhu vay su hap phu nhanh va chu yéu do su hap phu khuéch tan tai bé mat ngoai
cua BAI2, sy hdp phu do khuéch tan noi hat dién ra chAm trong khoang 120 phut va chi dat
duoc khoang 25% dung luwgng hdp phu cia BAI2.

Mo hinh dong hoc hip phu bac 1 dugc sit dung d€ mé ta sy hap phu theo co ché hdp phu
vat ly thuan nghich, mo6 hinh dong hoc hdp phu bac 2 mé ta sy hap phu theo co ché hap phu
héa hoc gitta chdt hdp phu va chat bi hdp phu [17]. D6i chiéu véi hé sd tuong quan R? cua cac
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mo hinh dong hoc bac 1 va bac 2 ta nhan thdy rang su hap phu NOs cta than sinh hoc BAI2

nhiéu kha nang bi ki€ém soat theo ca hai co ché hdp phu vat ly va hda hoc.

Ngoai ra co ché hdp phu con duoc xét theo cac yéu td khac nhu dién tich bé mdt, twong
tac tinh dién... Dién tich bé mat 1a mot thong sd quan trong quyét dinh dén kha nang hap phu
bdi vi dién tich bé mat cta vat liéu 16n ¢ nghia la kha nang s6 tam hdp phu trén bé mat vat liéu
nhiéu [36]. Khi bé mat chat hdp phu va chét bi hdp phu tich dién trai ddu sé xudt hién luc hut
tinh dién gitra ching, mat d¢ dién tich 4&m va dwong cang 16n thi lyc hit cang manh nén sy hap
phu xay ra cang thuan lgi [37]. Xét dién tich bé mat va dién tich (thdong qua gia tri pHpzc) ctia
BAI2 ta thdy mau than nay cé nhiéu yéu t8 thuan loi d€ giai thich kha nang hdp phu NOs tot

hon so véi cac mau than khac.

Dua vao cac mo hinh dong hoc hdp phu cling nhu cac thong sd dién tich bé mat, dién tich
ctia BAI2 ta c6 thé nhan thay co ché hap phu NOs 1én than sinh hoc bién tinh BAI2 co ban tuan
theo co ché hip phu vat ly va hap phu hoa hoc.

4  Kétluan

Than sinh hoc bién tinh ché tao tir cdy mai duwong va mudi AICls c6 bé mat xdp, kich
thudc mao quan trung binh, trén bé mat than cé chira nhiéu nhém chire. Khi bién tinh ¢6 sw
tang kich thudc mao quan (3,62-4,55nm), dién tich bé mdt bén ngoai (59,81-177,53 m?/g), pHpz
(6,0-7,8), cac yéu td thuan loi cho su hap phu NOs tip trung & mau than BAI2, vi vay dung
lwong hdp phu NOs ctia mau than BAI2 dat 11,08 mg/g. Than sinh hoc khéng bién tinh tir mai
duong khong nhitng khong c6 kha nang hap phu NOs ma con giai phong NOs vao dung dich.
Doéng hoc hip phu cua than sinh hoc bién tinh BAI2 tuan theo m6 hinh hap phu biéu kién bac 1

va bac 2.
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KINETICS OF NOs ADSORPTION ONTO BIOCHAR DERIVED
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FROM MIMOSA PIGRA L.

Abstract. This study fabricated biochar and modified biochar derived from Mimosa pigra L.,
with AICI3 salt at different concentrations (0,5M, 1M, 2M, and 3M). The characteristics of the
materials were charactirized by Fourier transform infrared (FTIR) spectroscopy, Scanning
electron microscopy (SEM) images, Brunauer-Emmett-Teller (BET) gas adsorption
technique, the pH at point of zero charge (pHpz), and NOs adsorption capacity in solution.
The research results show that BAI2 (2M Al-modified biochar) gives the best NOs
equilibrium adsorption capacity (11,08 mg/g), much better than pristine biochar (-1,55
mg/g). The pseudo-first-order and the pseudo-second-order kinetics models are suitable for
NO:s- adsorption onto BAI2 biochar, along with the factors of positive charge density and
large external area, showing that the basic adsorption follows the main mechanism is
physical and chemical adsorption.

Keywords: adsorption, biochar, Mimosa pigra L., NOs



