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Abstract: Piggery wastewater contains high content of N and P, which are the primary cause of
surface water eutrophication. Removal of N and P is less superior than recovery of them as important
nutrients for crops. This study assessed activated carbons (ACs) produced from coconut pith in
adsorption of N and P from piggery wastewater toward utilization as fertilizer. The ACs were
produced by impregnation method using CaCl, 1M (pre-impregnated, and post impregnated
products were compared with not-impregnated product). The saturated adsorption time was strongly
dependent on target ions (PO4*", NO5", and NH4") and type of modification methods. This time was
shortest for NO5™ and longest for NH4". Optimal pH for adsorption were 9, 4 and 6-7 for PO4>, NOs,
and NH4", respectively and was slightly affected by modification method. Corresponding maximum
adsorption capacity was higher for NH4" than for PO4* and NO;"; However no improvement effect
was observed for modified ACs by CaCl, impregnation. Application of CaCl, impregnation method
in AC production for N and P recovery from piggery wastewater needs further investigation.
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Hép phu N va P trong nudc thai chan nuoi lon bang than
hoat tinh ché tao theo phuong phap ngam tam CacCl. tir xo dira

Lé Thi Hoang Oanh, Nguyén Thi Hién, Nguyén Thi Ha, Tran Thi Hong®

Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qué'c gia Ha Noi,
334 Nguyén Trai, Thanh Xudn, Ha Ngi, Viét Nam

Nhan ngay 11 théqg 11 ndm 2025
Chinh stra ngay 12 thang 02 nam 2026; Chap nhan dang ngay 26 thang 3 nam 2026

Tém tit: Nudc thai chan nudi lon c6 ham lugng N va P cao, 1 mot trong nhitng nguyén nhéan chinh
yéu gy phii dudng nudc mat. Loai bo N va P khong wu viét bﬁng thu hdi chung nhu mot ngudn
dinh ducmg quan trong trong trong trot. Nghién ciru nay danh gia than hoat tinh ché tao tir xo dira
trong viéc hap phu N va P trong nudce thai chan nudi lon dinh huéng ép dung lam phén bon. Than
hoat tinh dwoc ché tao theo phuong phép ngam tam véi CaCl, 1M (ngdm tim trudc, ngdm tdm sau
dugc so sanh v6i khong ngdm tim). Thoi gian hap phu bio hoa phu thudc nhiéu vao loai ion (PO43,
NO;, NH;) va phuong phap bién tinh vat liéu. Thoi gian nay ngan nhat d6i véi NOs™ va dai nhat
ddi voi NH,* pH hép phu t6i wu 14n luot 14 9, 4, va 6-7 theo trinh tw cdc ion néu trén va it bi anh
huéng boi phuong phap bién tinh. Hiéu suat hap phu 16n nhat cao hon ddi véi NHs* so véi PO,
va NOs’; tuy vy khong thé hién hiéu tmg cai thién khi ngdm tdm CaCl,. Ung dung ché tao than hoat
tinh theo phuong phap ngém tam CaCl, trong thu hdi N va P tir nu6e thai chin nudi lon can co

nhirng nghién ctru tiép theo.

Twr khéa: Nude thai chan nudi lon, hép phu N, P, than hoat tinh, xo dira.

1. Mé dau

Bén canh loi ich kinh té, nganh chan nudi da
va dang gay 6 nhiém moi trudng nghiém trong,
anh huong dén stc khoe cong dong va hé sinh
thai tu nhién [1]. Pac biét, nudc thai chan nudi
lon chtra ham lugng chét hitu co, N, P va vi
khuan coliform cao [2, 3]. Trong do, tong N (TN)
c6 thé 1én téi 6000 mg/L ddi v6i nudce thai lang
s0 bo [3] va 1129 mg/L ddi v6i nudc thai da qua
qué trinh phan hay ky khi [2]; Trong khi d6, tong
P (TP) dao dong trong khoang 46-1400 mg/L ddi
vO&i ca hai loai nudc thai.

O Viét Nam, nudc thai chan nudi lon chu yéu
dugc xtr Iy bang him biogas va ao ho xir 1y chat
thai [4]. Uu diém cta him biogas 1a c6 thé san
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xuit biogas thay thé mot phan ning luong dau
vao va xir Iy mot phan 6 nhiém trong nudc thai.
Tuy nhién, nudc thai sau biogas van con chira
mot lugng 16n céc chit 6 nhiém va vi sinh vat
khong dat yéu cau ciia QCVN 62: 2025/BTNMT
(Quy chuén k¥ thuét qudc gia vé nudc thai chan
nudi). Két qua khao sat cho thay gia tri COD, TN,
TP trong nudce thai chan nuoi lon 14n luot 14 2500-
12120 mg/L, 185-4539 mg/L, 28-831 mg/L [5].
Hb 6n dinh co thé xir Iy N va P nhung doi hoi
dién tich 16n va thoi gian luu dai, chi phi xu ly
cao, trong khi N va P 1a cac nguyén t6 dinh
dudng can duoc thu hdi dé su dung cho muc dich
ndng nghiép. Dé thu hoi N va P tir nudc thai giau
hitu co, ¢6 nhiéu bién phap cong nghé di duoc
nghién ctru va ap dung nhu: két tia, hip phy, trao
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dbi ion [6, 7]. Trong d6, phwong phap hip phu
dugc danh gia 1a phu hop dé thu hoi N va P.

Ngay nay, than hoat tinh (biochar) dang tro
thanh mot chat hap phu gia_thanh thip, nhan
dugc nhiéu sy quan tim do tiém ning tmg dung
trong moi truong va nhitng 1gi ich ma vt liéu
nay mang lai. Khong chi dugc sir dung dé loai bo
cac chat 6 nhidm vé co va hiru co [8-11]; than
hoat tinh con dugc ng dung trong nong nghiép
nhu mot loai phan bén thé hé mai, cai thién do
phi nhiéu cua dat, ting kha ning giit nudc va
dinh dudng [12-14]. Nguyén liéu san xuit than
hoat tinh 13 c4c phu pham ndéng nghiép bi loai bo
trong qua trinh str dung. Tuy nhién, kha ning hap
phu cua than hoat tinh khong cao, dic biét 1a ddi
v6i anion, do d6 can phai bién tinh dé nang cao
hiéu suét hap phu.

Cation hoa than sinh hoc 1a mét phuong phap
hiéu qua dé ting cuong kha ning hap phu PO.*>
va NOj; [15-17]. Bién phap nay dua trén kha
ning hap phu kim loai béi than hoat tinh do n6
c¢6 nhidu nhom chirc mang dién tich am (-OH,
-COOH). La**, Mg*", Zn**, Ca**, Fe*', Fe*', Zr*"
da duoc tai nap 1én than sinh hoc c6 ngudn gbc
tir cac phu phdm néng nghiép trong qua trinh
bién tinh. Ca*" ¢6 wu diém voi chi phi thap,
khong doc hai va 1a mét nguyén t 6 loi cho dat
va cdy trong. Panh gia kha ning hap phu ciia than
hoat tinh xo dira ché tao theo phuong phap ngam
tdm CaCl, 1a mot chu dé chua duoc béo cdo.

Nghién ctru nay nham danh gia kha nang hap
phu N va P trong nudc thai chin nuoi lon t bé
biogas bang than hoat tinh ché tao theo phuong
phap ngam tim CaCl, hudng t&i g dung trong
néng nghiép.

2. Nguyén liéu va phuwong phap nghién ciru
2.1. Nguyén liéu

Nude thai tir bé biogas xir Iy nudc thai chin
nuoi lgn duoc thu gom tai mot trang trai chan
nudi lon (61 con lgn, 5 m*/ngay) & huyén Binh
Luc, tinh Ha Nam, Viét Nam.

Xo dira dugc thu mua tir cac dai ly ban hang
tai xa Binh Luc, tinh Ninh Binh.

2.2. Phwong phadp nghién curu

2.2.1. Ché tao va danh gid than hoa{ tinh ché
tqo tu xo dira theo phwong phap ngdm tam CaCl,

Xo dira duogc rira bang nude sach, trang qua
nudc cat dé loai bo tap chét, sau d6 séiy kho &
nhiét 46 phong. Xo dira khé duoc nghién va sang
qua ray co kich thudc 16 1 mm. Tir vat liéu thu
duoc, 3 loai than hoat tinh d3 duoc san xuét bﬁng
ba phuong phap bién tinh: ngam tim truéc - BTT
(tdm CaCl, trudc khi cacbon hoa), ngdm tim sau
- BTS (tdm CaCl, sau khi cacbon hoa) va khong
ngam tdm - KBT. Cac phuwong phap tim nay
duoc thyc hién theo Yokoyama va cOng su
(2007) [15] va ap dung cac diéu kién t6i uu da
duoc két luan.

Phuong phap bién tinh ngdm tdm trudc -
BTT duoc thuc hién tirng budc, bao gém: 1)
Nguyén li€u thé dugc ngam trong dung dich
CaCl, 1M v6i ty 18 1/5 khéi lwong/thé tich &
nhiét d0 phong va khuay trén may khudy tir trong
vong 24 gid. Sau do, hon hop dugce loc va sy
trong tu say ¢ 105 °C cho dén khi khdi lwong
khong dbi; i) Vit liéu déu ra sau do dugc nén
vao coc str ¢o nap day kin, dugc boc bang gidy
bac dé han ché qué trinh cacbon héa hiéu khi.
Qua trinh cacbon hoa dugc thuce hién trong 1 gio,
& 700 °C, va dé ngudi bén trong 10 nung kin dén
nhiét d6 phong; va iii) Vat li¢u da cacbon hda
dugc hoat hoa bang cach ngam trong dung dich
HCI 6M trong 24 gio, sau do rura sach bang nudc
cat cho dén khi pH trung tinh va cudi cung sdy O
105 °C cho dén khi kh01 luong khong doi.

BTS duoc san xuét theo quy trinh tuong tu
nhung budc (2) dugc thuc hién trude budce (1).
Trong qué trinh san xuat KBT, budc (1) khong
duoc thuc hién.

Trong pham vi nghién ctru nay, hiéu suét ché
tao va hinh thai bé mit cta than hoat tinh dugc
danh gia bang phuong phap khéi luong va kinh
hién vi dién tir quét Hitachi TM400P]us.

2.2.2. Panh gid tac dong ciia diéu kién méi
trwong lén kha ndng hdp phu N va P

Qua trinh hap phu duoc thuc hién theo quy
trinh chung. Pau tién, can chinh xac 0,1 g than
hoat tinh vao binh néon dung tich 100 mL. Thém
50 mL nuéc thai co pH xac dinh (diéu chinh
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béng HCI hoac NaOH), sau do ldc véi toe do 150
vong/phut ¢ nhiét d6 phong (25 + 2 °C) trong
thoi gian xac dinh. Sau do6, than hoat tinh dugc
tach ra bﬁng cach loc va ham luong POs*", NO5,
NH," trong dich loc dugc phan tich bang cac
phuong phap tiéu chuan theo APHA (2017) [18].

Céc diéu kién méi trudng quan tim bao gdm
thoi gian tiép xtic, pH va nong do ion ban dau
trong nudc thai. Dai gia tri ciia cac diéu kién theo
thtr tu twong Gng 1a 0,5-24 h, 4-9 va pha loang
ndéng do ion ban diu trong nudc thai 1-20 lan.

Kha ning hap phu N va P duoc tinh toan
béng cach 4p dung mé hinh dang nhiét Langmuir
va Freundlich.

Puong déng nhiét hip phu Langmuir, phu
hop véi co ché hap phu don 16p d6i voi sb luong
diém hép phu xac dinh, c6 phuwong trinh biéu
dién la:

Ce 1 C.

qe  90KL  qo

C.: ndng d6 ion & trang thai can bang;

qe: luong ion hdp phu trén than hoat tinh
(mg/g); o )

qo va Ky 1a hang s6 Langmuir lién quan dén
dung lwong hip phu (mg/g) va ning lwong hip
phu (L/mg).

Puong dang nhiét Freundlich dugc biéu dién
v6i phuong trinh:

Inge=In K¢ += ln Ce

Kr (mg/g) va n 1a cac hang sd cua duong
dang nhiét Freundlich, phan anh dung luong hap
phu va cuong d hap phu.

3. Két qua va thio luin
3.1. Bdc diém cia than hoat tinh san phcfm

3.1.1. Hiéu sudt ché tao

Hiéu suét ché tao than hoat tinh cao hon doi
vol than hoat tinh dugc san xuit bang phuong
phap ngdm tam khoang 1,7 lan (Bang 1). Do qua
trinh ngam tam, mot luorng Canhét dinh bam vao
than hoat tinh. Sy gia tdng hi¢u suit ché tao do
phuong phap ngam tam CaCl, tuong tu clng
dugc quan sat thay d01 v6i sinh khéi cay gai [16].
Ngoai ra, viéc ngam tam voi CaCly 6 thé te ché

qua trinh cacbon ho4 nén nhiéu nhém chirc con
ton tai & loai than hoat tinh nay, cé 1gi cho qua
trinh hap phu.

Bang 1. Hi¢u suat ché tao than hoat tinh

Nguyén
Pgﬁggg ligu | Sanphim | Higu sudt
r 3 3 e 0
ché tao dal(lg\)/ao (2) ché tao (%)
BTT 90 43,18+ 0,53 | 47,98 £ 0,59
BTS 90 43,40+ 0,45 | 48,22 £0,50
KBT 90 25,34 +£0,70 | 28,16 £ 0,77

3.1.2. Cau triic bé mat

Hinh thai bé mit cta than hoat tinh duogc san
xuét tir xo dira dugc xac dinh bang kinh hién vi
dién tir quét (SEM) (Hinh 1).

Liu & cdng su (2026) da nghién ctru chuyén
sdu vé dic tinh hoa 1y cia vat liéu than hoat tinh
ché tao bang cach ngdm tim sinh khéi ciy gai va
CaCl, [16]. Hinh anh SEM cho thiy céu trac bé
mit khong dong déu véi cac 16 rdng c¢6 hinh
dang, kich thu6c khac nhau. Két qua SEM-EDS
cho thay su phan b khong dong déu cua Ca trén
bé mit vat liéu mot cach tron muot. Vit lidu than
hoat tinh che tao theo phuong phap ngam tAm
CaCl, co tong dién tich bé mat (Sper) va tong thé
tich cac 16 rong (Vp) cao hon so véi than hoat
tinh khong ngam tam. Cac 15 rdng trén vat liéu
ngdm tam chi yéu thudc loai trung binh
(mesopore) va 16n (macropore). Nguyén nhan
cua hién twong ndy do sau qua trinh nhiét phan,
Ca®" bién d6i thanh CaO dang nano tao thanh vat
liéu composite voi than sinh hoc. Sy tdn tai cia
CaO trén bé mat than hoat tinh lam ting dang ké
dién tich va vi tri hoat dong nham héap phu PO,*
tir trong dung dich. Phd FTIR cho thay vt liéu
¢6 nhiéu nhém chac (-OH, —-COO, C=C, C=0
va M-0) hon, do nhiéu thanh phan hiru co
(cellulose, lignin va axit béo) c6 xu huéng van
ton tai trong vat liéu do tac dung cua tai nap Ca.

Viéc loai bo N/P khéi nudc béng than hoat
tinh chu yéu dat dugc thong qua hap phu vat 1y;
Tuy nhién, n6 khong chi phu thudc vao dién tich
bé mit cua than hoat tinh [19]. Vi nhiét d6 nhiét
phan cao (vi du: 700 °C), 16 rong cta than hoat
tinh phat trién cao vi nhiéu chat dé bay hoi dugc
giai phong khoi cau tric sinh khoéi [20, 21]. Cau
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trac 16 rdng phat trién va dién tich bé mit 16n
cung cap du khong gian dé hip phu N/P trong
dung dich lIén bé mit cta than hoat tinh, cu thé 1a
qua trinh truyén khéi. Gén kim loai 1én bé mit
than hoat tinh bing cach ngdm tim CaCl, gitip

cai thién kha nang hap phu cac anion nhu PO,
va NO; [16, 17] do dién tich, dién tich bé mat,
thé tich 16 rong va kha ning két tia PO4> cua vét
liéu tang 1én.

50.0pum

() BTT

TM4000Plus 15kV 6.1mm x100 BSE M

-

[

’
...

TM4000PIus 15KV 6/0mm x1.00k BSE i} ‘' 50.0pm"

(b) BTS

TM4000PIus 15kV 6.1mm X190 BSE M

TM4000PIus 15kV 6.1mm x1.00k BSE M

(c) KBT

Hinh 1. Hinh danh SEM cua than hoat tinh duoc san xuét biang phuong phap ngam tAm trudc (a),
ngam tam sau va (c) khong ngadm tam.
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3.2. Tdc dong cua diéu kién moi trieong 1én kha
nang hap phu N va P

3.2.1. Téc dong ciia thoi gian hdp phy va pH

- Tac dong cua thoi gian tiép xuc dén kha ning
hap phu cua than hoat tinh dugc pghién cuu
trong khoang thoi gian tir 0,5-24 h d6i vi ba ion
(Hinh 2). Thoi gian hap phu bao hoa khac nhau

16
£ 14
F
=12 -
z
2 10
- -BTS
= L -&-BTT
F 6 -4-KBT
‘.E" 4
=
24
0
Thsi gian (phiit)
100
90
&
g
z
2
=) -#-BTS
= -o-BTT
E) -4-KBT
&
S
20 . .
0 5 10 15 20 25
Thei gian (phiit)
~
@
’:'\1‘
I}
(-9
-]
= -#-BTS
= --BTT
E —-KBT
£
£
20

0 5 10 15 20 25
Théi gian (phit)

dbi voi cac ion nghién ctru va loai phuong phap
bién tinh dé tao ra than hoat tinh (Bang 2). BTT
can it thoi gian nhét trong khi KBT can nhiéu
thoi gian nhat dé dat hip phu bio hoa. Thoi gian
can bang hap phu ngin nhit v6i NOs™ va dai nhat
v6i NH,'. Hiéu suat hap phy theo thir tu tir thip
dén cao twong tmg dbi voi ion NH,", NOs™ va
PO4* (Hinh 2).
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Hinh 2. Anh huéng cua thoi gian hip phu va pH dén hiéu qua hip phu N, P cua than hoat tinh nghién ctru.

Trong thoi gian hip phu bdo hoa, anh huong
ctia pH dén kha niang hap phu cua than hoat tinh
da dugc danh gia (Hinh 2). Sy tuong dong dugc
quan sat thay ¢ tit ca cac loai ion, ciing nhu cac
phuong phép ché tao than hoat tinh (Bang 2).
Than hoat tinh duoc ché tao bang phuong phap
ngam tam trudc véi CaCls c6 pH t6i wru cao hon

mot chut so véi than hoat tinh dugc ché tao béng
phuong phap ngdm tam sau va khong ngam tam.

Kumar va cong su (2010) cho rang gié tri pH
khoang 6 -10 1a t6i wu dé hap phu PO.* 1én than
hoat tinh lam tir xo dwra, dugc hoat hoa béng
H>SO4 [23]. Gia tri pH 4-9 da dugc Xu va cong
su (2011) xac nhan 1a khoang pH hiéu qua nhat
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dé loai bo PO,> bang than hoat tinh lam tir than
cdy laa mi [22]. Gid tri pH c6 anh hudng dang ké
dén kha ning trao dbi ion cua than hoat tinh vi
n6 lam thay ddi dién tich bé mat va anh hudng
dén thé zeta cua vat liéu [16, 24, 25]. Trong diéu
kién axit yéu hodc trung tinh, ¢6 hién tugng trao
ddi ion gifta NH,4" va cdc loai cation trén bé mat
than hoat tinh (Ca®’, Na’, K') [25]. Kizito va
cong su (2015) da quan sat thdy su gia tang hép
phu NH,4" khi pH ting tir 4-8, sau d6 hap phu c6
xu hudng giam & pH > 8 [26]. Bé mat than hoat

tinh c6 nhiéu dién tich dwong hon & pH thip,
thic day sw hap phu NOs va PO [27, 28]. Do
d6, NOs™ kho hap phu trong diéu kién kiém vi cac
jon OH" canh tranh v&i cac ion NOs” dé hép phu
trén bé mit than [29]. Tuy nhién, NOs™ khong thé
két ta v6i Ca*, trong khi PO,> ¢6 thé. Dang két
tha tao thanh bao gdm CaHPO4, Ca(H,POy), tinh
thé, d& bi hoa tan trong diéu kién axit nhung cang
kho tan khi pH tang. Do do, pH 9 dan dén sy hap
phu PO,* cao nhit.

Bang 2. Thoi gian va pH tdi wu cho qua trinh hap phu

Loai ion PO,* NH,* NO;
A A A Thoi gian Thoi gian Thoi gian
Dicu kien 101w happhu | pH | hipphu | pH | hipphu | pH
Phwong phap ché tao than hoat tin béo hoa bao hoa béo hoa
BTS 7 9 16 6 4 4
BTT 12 9 16 7 4 4
KBT 12 9 24 6 5 4
3.2.2. Anh hudng cia nong dé ion trong 20
nudc thai dau vao déen dung lwong hap phu = :2
B
30 %14 1
|12
w25 <10 ~-BTS
Eﬂ g 8 --BTT
2'20 _.5 6 —--KBT
2 z
£1s BTS gt
E’“ -&-BTT 2
10 0 ;
= oKBT 0,0 10,0 20,0 30,0 40,0
g s PO, (mg/L)
0 0 00 200 300 400 500 Hinh 3. Ar}h hudng cua népg do ion trong nude thai
NH,' (mg/L) dau vao dén dung lugng hap phu cua than hoat tinh
nghién ctu.
10,0 Anh huong cia nong do ion trong nudc thai
& 33 l1én kha nang hap phu cta than hoat tinh da dugc
E 70 | dénh gia khi pha lodng nudc thai (36 mg/L PO.’;
£ 60 25 mg/L NOs7; 499 mg/L NHy") 2, 4, 6, 10, 20
g 50 SBTS lan (Hinh 3). Khong c6 sy khac biét dang ke ve
Ef 40 | --BTT kha nang hap phu cua than hoat tinh dugc tao ra
= 20 - KBT tir 3 phuong phap khac nhau. NH4" duge hap phu
8 ?ﬁ | vé6i dung luong cao hon so véi NOs™ va POs™,
00 ‘ . Bé mat cua vat li¢u goc carbon thuong mang
0 s 10 15 20 25 30 dién tich am, va rat kho hap phu cac ion mang
NO; (mg/L)

dién tich am [30-32]. Qua trinh tdm CaCl, tao
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diéu kién cho viéc nap ion kim loai 1én bé mit
than hoat tinh va do d6 lam giam dién tich am
ctia nd. Theo d6, NH," dugc hap phu t6t nhét trén
than hoat tinh so v&i NO;™ va PO4>. Kha niing
hap phu ciia NO;s™ tot hon PO,> do dién tich 4m
thap hon.

3.3. Dung lwong hap phu NHy*, NOs va PO
trong nudc thai dau vao

Qua trinh hip phu c4 ba ion déu tuan theo md
hinh ddng nhiét Langmuir hoic mé hinh ding
nhiét Freundlich (R* > 0,7) (Bang 3). M6 hinh
dang nhiét Freundlich phu hop hon cho qué trinh
hép phu v6i R? cao hon va tiém cén gia tri 1. Diéu
nay cho thiy ca ba loai than hoat tinh déu c6 kha
ning hip phu da 16p ddi véi ca 3 loai ion. Theo
mo hinh Freundlich, vat liéu BTT thé hién dung
lwong hép phu 16n hon so véi hai vét liéu BTS
va KBT. Tuy nhién, két qua tr mo hinh
Langmuir khong cho thdy phuong phap tim
CaCl, mang lai hi€u qua vuot troi hon trong qua
trinh hap phu ca ba loai ion.

Mic du khong c6 két qua phén tich truc tiép
dac tinh hoa 1y cua vat liéu than hoat tinh dugc
ché tao nhung két qua nghién ciru hiéu suét ché
tao di cung cAp minh ching cho viéc tai nap
thanh cong Ca 1én than hoat tinh. Vi thé, BTT va
BTS c6 céac dic diém cua vat liéu than sinh hoc

dugc bién tinh bang phuong phap tai nap kim
loai nhu tang dién tich bé mit, tong thé tich 15
rong, dién tich bé mit va két tha POs> trén bé
mat vat liéu. Viéc khong cai thién dang ké kha
nang hép phu 3 loai ion cta vt liéu bién tinh goi
¥ rang sy canh tranh cia cdc ion c6 mat dong thoi
trong nudc thai thyuc té 13 yéu t6 han ché [33].

Kizito va cong su (2015) phat hién ra ring
lwong NH,-N hip phu tdi da tir bun thai ky khi
tir phan chudng lon & mirc 1400 mg N/L 13 44,64
+ 0,602 mg/g va 39,8 + 0,54 mg/g db6i voi than
hoat tinh tir g6 va triu, thip hon so véi luong
quan sat dugc trong nghién ctru nay [26]. Tuong
tu nhu vay, luong hap phu phdt pho tdi da cua
than hoat tinh phit Mg dugc tim thay 14 239 mg
P/g dbi véi nudc thai tir chin nudi lon [33].

PO,> dugc hip phu & pham vi 16n tir 13-200
mg P/g tiy thudc vao loai chat thai ndng nghiép,
loai nuéc thai ciing nhu loai phuong phap ché
tao [17]. Kha nang hp phu nay di voi NH," va
NOs 1an lugt nam trong khoang 25-1400 va 10-
20 mg N/g [19]. Kha néng héap phu thudng cao
hon d01 v6i nude thai tong hop so v6i nude thai
thue t& [26, 33]. Pidu nay duoc giai thich boi cac
ion cung tdn tai canh tranh cac vi tri hoat dong
hodc phan tng ciia chung véi than hoat tinh dé
tao thanh két tua (vi du: struvite hodc
Mg(HCO3),, chiém cac vi tri hap phu hodc chin
cac 16 rong [33].

Béng 3. Thong s6 dong hoc ctia qua trinh hip phu theo mé hinh Langmuir va Freundlich

lon Phuzone phip ché a0 Mo hinh déng nhiét Langmuir M6 hinh déng nhiét Freundlich
sPmp e Qu(mg/g) | Ki(Limg) | R’ n__[Ke(mgg | R

BTS 106,029 0,001 0,887 | 1,080 0,069 0,999

NH,* BTT 83,339 0,001 0,785 | 1,128 0,094 0,999
KBT 101,020 0,001 0,931 | 1,082 0,075 0,999

BTS 15,591 0,151 0,868 | 1312 1,889 0,994

NO;- BTT 17,275 0,141 0,881 | 17286 1,987 0,998
KBT 19,827 0,173 [ 0885 | 1,262 2,623 0,998

BTS 23,932 0263 [ 0913 | 1,389 4,344 0,997

PO,> BTT 18,209 0,614 [ 0908 | 1,718 5,449 0,982
KBT 23,885 0278 [ 0913 | 1385 4,471 0,988

4. Két luan (BTT, BTS) lam tang dang ké (~1,7 lan) luong

Nghién ctru cho thdy qua trinh chff: tao than
hoat tinh bang phuong phap ngdm tdm CaCl,

than hoat tinh thu dugc so vdi truong hop khong
ngim tam (KBT). Thoi gian can bang hép phu,
phu thudc nhiéu vao loai ion (PO4 ,NOs, NHy")
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cling nhu phuong phap ché tao va ngin nhét véi
NOs™ (4-5 h) va dai nhit véi NH," (16-24 h).
Ngam tam CaCl, 1am giam thoi gian can bang
hap phu vdi tat ca cac ion nghién ctru. pH tdi uu
va hiéu suét hap phu téi da khac biét khi hap phy
cac ion khac nhau bﬁng than hoat tinh d4 ché tao.
pH t6i wu 14n luot 12 9, 4 va 6-7 theo trinh tu cac
ion néu trén. Hiéu suat hip phu t6i da 16n nhit
v6i NHy" (dén 106 mg/g) so voi POs> (dén 23
mg/g) va NOs™ (dén 19 mg/g). Tuy vay, pH tdi
uru va hiéu suat hap phu téi da véi timg ion khong
khac biét dang ké khi st dung 3 loai than hoat
tinh nghién ctru. Do vay, ing dung phuong phap
ngam tdm CaCl, trong ché tao than hoat tinh
nham muc dich thu héi N, P tir nudc thai chan
nudi can c6 thém cac nghién ctru dbi voi didu
kién ché tao va nguyén liéu du vao.
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