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TOM TAT

Than sinh hoc ¢6 ngudn gdc tir chat thai chian nudi hién dang thu hat nhiéu su cha ¥ vé
tiém niang hap phu dé xu Iy méi truong nudc. Khao sat co ché hap phu Pb?* va hiéu suat xu ly
bang than sinh hoc duoc diéu ché tir phan bo & cac nhiét d6 300, 450 va 600 °C da duoc thuc
hién. Than sinh hoc sau khi diéu ché dugc cho cin ban véi dung dich Pb?* & nhiéu nong do
khac nhau, dao d6ng 0-160 mg/L trong khoang 12 gio va khao sat dong hoc khi than duoc tiép
xtc véi dung dich chira 40 mg Pb2*/L & nhitng thoi gian khao sat khac nhau. Qua trinh hap
phu Pb?* ciia 3 loai than phi hop véi mé hinh dang nhiét hip phu cia Langmuir va Freundlich.
Kha ning hap phu ti da cua Pb? cho than diéu ché & 300, 450 va 600 °C lan lugt 1a 40,5;
21,1 va 76,9 mg/g. Khao sat dong hoc cho thiy qué trinh hap phu dat trang thai cn bang sau
1 gio va mé hinh dong hoc gia bac 2 1a phu hop dé giai thich dong hoc qua trinh hip phu Pb?*
1én 3 dang than sinh hoc. Két qua chi ra rang phan bo 1a chét thai c6 thé dugc chuyén d6i thanh
than sinh hoc c6 gia tri nhu mot chat hap phu dé loai bo Pb?* khoi méi truong nudc.

Tir khéa: Can bang va dong hoc, hap phu Pb%, phan bo, than sinh hoc.

1. GIOI THIEU

Kim loai ning va cac hop chat ciia chiing tac dung doc hai dén hé thuy sinh va con nguoi
dang 12 mot mdi quan tdm ddi véi cac nha nghién ctru moi trudng trén thé gidi trong nhitng
nam gan day [1]. Chi (Pb) 1a mét chat gay 6 nhiém phd bién trong méi truong dat va nudc, c6 thé
duoc loai bo higu qua bang phuong phap hap phu trén mot loat céc chat hap phu moi trudng [2].
Than sinh hoc 1a san pham dugc san XU4t tir cac phu pham nong nghiép bang phuong phap
nhiét phan trong diéu kién yém khi & nhiét d6 > 300 °C. Cac tinh chat hoa hoc bé mit va hiéu
suit thu hdi caa than sinh hoc c6 lién quan dén céac théng sb didu ché nhu: nhiét do, thoi gian
lwu va téc do gia nhiét trong qua trinh nhiét, nguon gdc nguyén liéu, kich c& vat lieu [3, 4].
Mot s6 tinh chat cia nhém chirc bé mit nhu pH, pHpze, 56 nhom chire H/OH-, CEC anh huéng
dén higu suat xur Iy [2]. Cac co ché hap phu caa than sinh hoc déi vai kim loai nang chi ra rang
cac tinh chat hoa hoc bé mat 1a yéu t6 chinh dnh huong dén hiéu suat hap phuy, bi chi phdi rat
nhiéu boi cac diéu kién nhiét phan dic biét 1a nhiét do va thoi gian nung [5]. Nghién ctru cua
Mandu et al. da ghi nhan than sinh hoc lam tir phan dong vat c6 hiéu qua hap phu trong Pb?*
cao hon 6 1an so voi than hoat tinh [6]. Tuy nhién, cac nghién ctu vé anh huong cua cac dang
than sinh hoc c6 ngudn goc tir phan bo - nganh chan nudi phd bién & huyén Ci Chi, TP.HCM
- 18n co ché hap phu kim loai ning, cu thé 1a ion Pb, hién con rat thiéu thong tin. Do d6, muc
tiéu cta nghién ctru 1a khao sat kha ning hip phu Pb?* trong nuéc cua than sinh hoc di dwoc
dat ra.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Phwong phap thu miu
Mau phéan bo duoc ly trong thang 12/2018 & mot ho chan nuéi bo & huyén Cu Chi,

TP.HCM ,(10°58’17,8”N; 106°34'29,8"E), dugc lam khod so bg, cat nho < 5 mm va siy kho
trong ta say & nhiét do 60 °C trong thoi gian 24 gio [7, 8].
2.2. Dung cu va héa chit thi nghi¢m

~ Cac hoa chat sir dung trong thi nghiém loai tinh khiét cia Merck va Trung Quéc bao
gom: Pb(NOs),, KCI, HNOs, NaOH, H20,. Nong d6 dung dich luu tri la Pb?* 1000 mg/L.
Nudc sir dung 1a nude cat qua loc bang may loc nude siéu sach Model: EASYpure Il RF cua
Thermg §cientific - USA. Dung cu t}}i nghiém phai dugc lam sagh trude khi stir dung bang
cach do day axit nitric 1M trong it nhat 24 gio va sau d6 xa sach bang nudc khur khoang [9].

2.3. Bo tri thuc nghiém
2.3.1. Piéu ché than sinh hoc

Diéu ché than sinh hoc dwoc mé phong theo nghién ctru cua Yoo et al. [10] va duogc trinh
bay chi tiét trong nghién ciru trude d6 [8]. Cac mau than sinh hoc sau d6 dugc sir dung dé xac
dinh pH, pHpz [11], ham lwong carbon hitu co tong sé (TOC) theo phuong phap Walkley
Black [12], s6 nhom H*/OH" theo phuong phap chudn d6 [13], xac dinh dung lwong cation trao
d6i (CEC) dua theo TCVN 8568:2010, quang phd hong ngoai FT/IR-4700 type A dugc sir
dung dé xac dinh cac thanh phin va cau trac phén tir trong vat lidu hiru co.

2.3.2. B6 tri thi nghiém khdo sdt cdn bang va déng hoc

Khao sat can bang hip phu Pb?* 1én than sinh hoc mé phong theo nghién ciru ciia Xu et al. [14].
Thi nghiém dugc thuc hién trong cac ng polypropylen 60 mL bang cach tron 0,25 g than sinh
hoc véi 25 mL dung dich KCI 0,01M chira 0, 10, 20, 40, 80 va 160 mg Pb?*/L. Hn hop nay
sau d6 dugc khudy tron trén may lic GFL 3015 cua Buc ¢ toe d6 100 vong/phut trong 12 gid
(thoi gian du dé su hap phu Pb?* dat dén trang thai can béng, da dugc xac dinh bang cac thi
nghiém so bd) ¢ nhi¢t do phong, pH gilt nguyén khong diéu chinh trong sudt thi nghiém (dao
dong trong khoang 5-6). Sau khi cin bang, cac pha rin va 1ong duoc tach ra bang cach ly tim
& 4000 vong/phut trong 15 phiit bang may ly tim DLAB DMO0636 va dung dich duoc loc qua
bo loc 0,22 um. Dich loc ngay 1ap tirc dugce axit hoa dén pH < 2 bang HNO3 dam dic dé phan
tich Pb bang ICP-OES. Cac mé hinh dang nhiét hip phu Langmuir va Freundlich da duoc sir
dung dé danh gia su phu hop cua dit liéu thuc nghiém. Ngoai ra, két qua dir liéu con sir dung
dé danh gia hiéu qua xu 1y Pb?* trong nudc.

Khao sat dong hoc hap phu duoc thuc hién trong cac éng polypropylen 60 mL bing cach
tron 0,25 g than sinh hoc vai 25 mL dung dich KCI 0,01M chira 120 mg Pb?*/L. Hon hop nay
sau d6 duoc khudy tron trén may lac & toc do 100 vong/phut. Tt ca cac mau dugc lac ¢ nhiét
do phong trong 24 gio, dinh ky thoi gian rit mau ra ly tdm (4000 vong/phut) trong 15 phut ,
dugc loc va axit héa dén pH < 2 bang NHOs dam dic dé phan tich Pb bang ICP -OES. Cac md
hinh dong hoc gia bac 1 va bac 2 da duoc str dung dé danh gia sy phu hop cua dit liéu thuc
nghiém va tinh toan hang s dong hoc [14].

2.4. Xir ly dir ligu thi nghiém
2.4.1. Tinh todn két qud

Tinh todn hiéu sudt thu hoi than:

m
% hiéu sudt thu hdi = m—b X 100 (1)
0
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Trong d6: mo (g): khéi lwong phan bo ban dau trude khi nung; my (): khéi luong than
sinh hoc sau khi nung phéan bo trong ti Thermolyne cua My.

Tinh toan pHpy, cua than:
ApH = (pH; — pH;) )
_ Trong do: pHi: gia tri do pH ban dau; pHy: gia tri do pH sau khi cho than vao dung dich
muoi KCI 0,1 M va KC10,01 M.
V& ApH theo d6 pH ban dau, pHpz 12 diém ma duong cong ApH theo d6 pH vuot qua
duong ApH =0 [11]
Tinh todn hiéu sudt xir Iy Pb**:
%oH — (Co — Cp). 100 3)
Co
Tinh todn can bang hdp phu:
Dung lugng hap phu (mg/g):
0 = w (4)
Trong do:
9%H: Hiéu suat xu ly Pb?* ciia cac mau than
Co (mg/L): ndng d6 ban dau cua Pb?*
Ci (mg/L): ndng do Pb?* trong dung dich tai thoi diém can bang
V (L): thé tich dung dich ion Pb%*
m (g): khéi lugng cua than sinh hoc
i (mg/g): dung lwong hap phu Pb?* tai thoi diém can bang.
Phurong trinh dang nhiét Langmuir [15, 16]:
1 11 1
@ K ©
Ve 1/qtheo 1/C, qua d6 c6 thé xac dinh qo va xem xét sy pht hop cua dudng ding nhiét
hap phu.
Phurong trinh dang nhiét Freundlich [17]:
q=y/m = Kg.CY"
Hay:

1
Logq; = —logC; + logKg (6)
N
Trong d6: Ky la hang sb hip phu Langmuir (L/mg); K¢ va 1/nf 13 cac hing sé cua phuong
trinh dang nhiét hap phu Freundlich.
V& logq theo logC dé xem xét sy phi hop cua dudng dang nhiét hap phu.

Tinh todn déng hoc hdp phu:

Dé nghién ctru co ché hap phu, mé hinh dong hoc bac 1, md hinh dong hoc bac 2 da dugc
str dung dé phan tich va moé hinh hoa cac dir liéu hap phu dong hoc [15].

Phuong trinh gia bac 1:
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Ln(ge — q¢) — Lnge = —kqt (7)
Hay Ln(qe — q¢) = —kqt + Lnge (8)
Vé Ln(q, — q;) theo t
Phuong trinh gia bac 2:
1 11 1
— +— ©)

a tk,qZ  q.

Vé 1/q: theo 1/t

Qe dung lwong hap phu Pb?* tai thoi diém can bang (mg/g)

0 dung lwong hip phu Pb?* tai thoi diém t

ki (1/gid) va k2 (9/mg.gi®) 1a hang sb van téc gia bac 1, bac 2

t (gio): thoi gian hap phu.
2.4.2. Xt Iy 56 lidu

Céc s6 liéu thu thap duoc tap hop va xi Iy thong ké bang phan mém co trong Exel. D&
giam thiéu cac nguon dan dén sai s6, mau ldp da duoc su dung trong cac phan tich dé danh gia
d6 chinh xac va sai 1éch. Cac cong thirc pghién cttu va phan tich déu duoc lap lai 3 lan. Trén
SPSS 20.0 st dung phan tich ANOVA dé xac dinh sy khac biét cac gia tri trung binh cta cac

cong thirc nghién ciru bang tric nghiém (Tukey’s test post hoc) khi gia tri xdc suat < 0,05. Phan
tich tuong quan ctia Pearson da duoc thuc hién cho cac mbi quan hé giita cac tham sb do.

3. KET QUA VA THAO LUAN

3.1. Khao sat anh hwéng cia nhiét dé diéu ché 1én hiéu suét thu hdi, TOC, pH, pHpz,
nhém chirc axit - bazo (H*/OH"), CEC cia than sinh hoc

Két qua nghién ctu (Bang 1) vé anh huéng cua nhiét do diéu ché 1én higu suét thu hoi
than, cac thanh phan hoéa 1y bé mat than sinh hoc da duoc trinh bay chi tiét trong nghién ciru
trude do [8].

Bang 1. Hiéu suat thu hdi va mot sb thanh phan hoa Iy bé mat cua than sinh hoc

teC % H pH PHpzc mmolH*/g | mmolOH/g | %TOC | CEC, mmol/kg
300 63,0° 7,912 7,42 5,1° 11,32 36,7° 1132
SD 1,7 0,03 0,1 0,1 0,1 53 12
450 51,12 9,340 8,8° 4,430 11, 6° 61,2¢ 144°
SD 0,6 0,03 0,1 0,3 0,1 0,5 12
600 49,42 9,35%b 9,1° 3,78 12,4¢ 16,62 188¢
SD 0,1 0,22 0,1 0,2 0,2 18 12

SD: d9 léch chudn. Cac chit 2P¢ trong cling mot cot thé hién sy sai khac c6 ¥ nghia thong ké.

Két qua phan tich trén may quang pho hong ngoai FT/IR-4700 type A (Hinh 1) cho théy
day déc trung miii 3500-3000 cm cua than & 300 °C ¢6 su hién dién cua nhom —OH nhiéy
hon [7], ~OH giam dén ¢ than 450 va 600 °C. Day miii ¢ 1590-1520 cm? quy cho lién ket
nhom carbocylat COO, giam dan khi tang nhiét d§ dicu che than. biéu nay dugc ly giai do
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mat nudc va khir carboxyl trong qua trinh nhiét phan. Nhitng suy giam nay dan dén sy hinh
thanh va ngung tu cua cac ciu trac vong thom [18]. Day mili & 1160-1020 cm™ ¢6 thé dwoc
quy cho rung dong udn cong cua lién két C—O cua polysacarit hodc cacbonat (CO3>) [19], két
qua nghién ciru cho thiy c6 dau hiéu tang khi nhiét do diéu ché ting (Hinh 1), phii hop véi két
luan cuia cac nghién ctru truéc cho rang than sinh hoc dugc san xuat & nhiét dd cao hon dugc
dic trung bai carbon bén hon va c¢6 d6 6n dinh cao hon véi dic tinh vong thom ting [20].
Nhiing két qua nay chi ra rang co ché hap phu kim loai chi1 yéu c6 lién quan cao dén cac nhoém
chtrc nang cua than sinh hoc [19].
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Hinh 1. Phé FTIR ciia than 300, 450 va 600 °C (twong Gng & 300, 450 va 600 °C)
3.2. Khio sat can bing hap phu Pb% trong nwéc cia than sinh hoc

Két qua khao sat can bang hdp phu Pb?* 1én than sinh hoc c6 ngudn gc tir phan bo duoc
diéu ché ¢ cac nhiét d6 khac nhau (Hinh 1) cho thay, dung lwong hap phu ting theo nong do
dau Cocua Pb?* & ca 3 dang than, duong biéu di&n cua than 300 va 450 °C c6 vé gan nhu nhau.
Sy hdp phu Pb?* (Hinh 1) da cho thiy rd rang kha nang hap phu (hdp phu téi, mg/g) cua than
chua dat dugc trang thai bdo hoa trong cac diéu Kién thi nghiém, nhung két qua tinh toan van
duoc chap nhan, tuong tu nhu trong nghién cuu cua Lu et al. [16]. Két qua tinh toan cac thong
s6 ciia cac mo hinh dang nhiét hap phyu Pb?* (Bang 2), cho thiy mé hinh Langmuir va
Freundlich phu hop cho ca 3 dang than (R?> 0,9). Két qua tinh toan dung lugng hip phu Pb?*
t6i da theo Langmuir cua than & 300, 450 va 600 °C tang lan luot 1a 40,5; 43,9 va 76,9 mg/g
cho thiy phu hop véi gia tri hip phu thuc nghiém, két qua ciing trong dong voi nhan dinh
trong nghién ctru ciia Zhou et al., 1 kha nang hip phu Pb?* ting nhanh khi ting nhiét d6 diéu
ché than [5]. Hang sb n cta dudng dang nhiét Freundlich do cudng d trao doi hodc do khong
dong nhat bé mit va cling da chi ra mirc d6 dé hap phu khi n > 1 [21], trong nghién ciu, gia
tri cia n déu 16n hon 1 (1,15; 1,66; 1,7 twong ng véi 3 dang than), didu nay cho thiy diéu
kién hap phu phu hop. Nghién citu cua Zhou et al. da cho biét kha nang hap phu Pb?* ting
nhanh khi ting nhiét 6 diéu ché than [5].
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Hinh 2. Dung luong hap phu Pb% (mg/g) theo C, (Mg/L) & cac nhiét d6 diéu ché than khac nhau
abede; cac chir cai khac nhau thé hién sy sai khac co y nghia thong ké

Theo Xu et al., sy hdp phu ion kim loai tir dung dich nuée thudng bi chi phdi bai hoa hoc
bé mat va bai cac phan ung két taa [14]. Két qua cho thay kha nang hap phu Pb?* ¢ thé do su
hién dién cua cac vi tri hap phu tinh dién va cac nhém chirc ning; theo Han et al., than sinh
hoc mang cic nhém chirc ning bé mit nhu -COOH va —OH (Bang 1 va Hinh 1) cac nhém
chtre nang nay c6 thé tuong tac véi Pb?* dé tao phirc hay két tia trén bé mat trén sinh hoc [22].
Than 300 °C ngoai twong tc tinh dién con c6 hap phu tao phiic cho nhan véi O-H, nhung voi
than 450 °C lién két tao phuc voi O-H giam manh va chuyén sang lién két cho nhan e” cua lién
két C-O [19], vai than 450 va 600 °C thi dung luong hip phu tang c6 thé do pH ting s& tang
phan két tia ciia Pb?* két hop véi cac thanh phan khoang chat trong than sinh hoc, nhu C03
va OH™ tao thanh cac chat khong tan trong nudc [23] va kha nang dong gop cua lién két cho
nhan ting manh (Hinh 1). Két qua nay ciing tuong ddng véi bao cao cua Han et al. cho rang
nhiéu nghién ctru da ching minh kha ning hip phu Pb? cao cua than sinh hoc, bao gdm trao
doi ion, tao phirc véi cac nhom chire ¢6 chira oxy, két tua véi cac thanh phan vo co va tuong
tac vai cac electron n (C = C) [2].

Két qua tinh toan dung lwgng hap phu Pb?* téi da (Bang 2) cho két qua go dao dong
40,5-76,9 mg/g, cling twong ddng véi két qua nghién ciru ciia Kotodynska et al. ¢6 qo dao dong
76,1 dén 88,2 mg/g ciing trén than sinh hoc c6 ngudn gdc tir phan bo [24]. So véi két qua
nghién ctu cua Chen et al. cho go 1a 50,4 mg/g véi than sinh hoc c6 nguon géc ciing tir phan
bo duge diéu ché ¢ 300 °C, 14 cao hon trong nghién ciru c6 thé do tdc do 1én nhiét cham hon
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5 °C/pht so v6i 10 °C/phut va thoi gian luu dai hon 4 gid so véi 2 gio [23]. Cac két qua nghién
ctru kha nang hip phu Pb?*t6i da 1én mot sb dang than hoat tinh (Ia san pham hoat hoa cua
than sinh hoc) trong bai viét ciia Salih et al. cho két qua trung binh 68,5 mg/g cling khong khac
nhiéu so véi két qua nghién ctu [25]. Tuy nhién, trong bao cdo cling dé cap dén qua trinh hoat
hoéa than sinh hoc sau khi nung bang héa chét nhu axit sulfuric, axit photphoric, axit nitric,
ZnCl, ... 1a phirc tap va tén kém [25].

Bang 2. Biéu dién dung lwong hap phu Pb?* 1én than sinh hoc dugc diéu ché & cac nhiét do

Mb hinh Vit lidu Cac thong sb R2
Than300°C | qo(mg/g) =405 | K_=0,5L/mg 0,99
M6 hinh Langmuir | Than 450 °C go (Mg/g) = 43,9 KL =0,13 L/mg 0,93
Than 600°C | qo(mg/g) =76,9 | K.=8,1L/mg 0,98
Than 300 °C ne=1,15 Kr=5,0 0,99
M6 hinh Freundlich | Than 450 °C ne=1,66 Kg=5,6 0,95
Than 600 °C ng=1,71 Ke=1,7 0,95

3.3. Khio sat dong hoc hap phu Pb% trong nwéc cia than sinh hoc

Két qua nghién ciru cho thay qua trinh hép phu c6 su tang nhanh trong 15 phut dau tién
¢ ca 3 dang than 300, 450, 600 °C, cu thé hi¢u suat hap phu so véi dung lugng toi da ge lan
luot 1a 95,2; 98,9; 99,6% (Hinh 3).
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Hinh 3. Biéu dién dung luong hap phu q (mg/g) theo t (9io)
abe: cac chir cai khac nhau thé hién sy sai khac c6 ¥ nghia thong ké
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Sau d6 qua trinh hap phu cham dan va sau 1 gio xem nhu dirng lai, lan luot 13 99,3; 99,9;
99,9%. Su hap phu Pb?* ban dau rat nhanh, c6 thé dwoc kiém soat boi sy trao ddi cation, su
tao phirc, chi yéu xay ra trén cac bé mat bén ngoai ctia chat hap phu [23] va sau d6 cham lai,
c6 thé 1a do su khuéch tan bén trong [26].

Bang 3. Thong s dong hoc hap phu Pb?* 1én than sinh hoc

M6 hinh Nhiét d6 nung Oe Hang s0 dong hoc | q (thyc nghi¢m) R2
mag/g k1(1/gio) ma/g
Than 300 °C 0,47 0,39 23,90 0,76
Giabac 1 | Than 450 °C 0,09 0,41 24,00 0,75
Than 600 °C 0,02 0,83 24,00 0,67
Mé hinh | Nhiét 6 nung Qe Hang s6 dong hoc | q (thuc nghiém) R2
mglg | k(g /mg.gid) mg/g
Than 300 °C 23,92 3,49 23,90 0,98
Giabac2 | Than 450 °C 24,04 17,31 24,00 0,97
Than 600 °C 23,98 43,47 24,00 0,87

Két qua tinh toan cac thong s6 dong hoc trong nghién ctru (Bang 3) cho thay, véi mé hinh
dong hoc gia bac 1 c6 mdi twong quan R? dao dong trong khoang 0,67-0,76, gia tri g tinh toan
hoan toan khong phu hop véi gia tri thuc nghiém. Cu thé, ge tinh toan cho 3 dang than dao
dong 0,47-0,02 mg/g, trong khi gia trj thuc nghiém la 23,8 mg/g. Do d6, mé6 hinh dong hoc gia
bac 1 12 khong phu hop dé giai thich dong hoc qué trinh hip phu Pb?* 1én than sinh hoc trong
nghién ctru. Két qua nghién ctru twong ddng voi nghién ctru cua Kotodynska et al. cho ring
mo hinh gia bac 1 khong phu hop do cac gid tri tinh toan va gia tri thuc nghiém 1a rat khac
nhau [24]. Két qua ciing twong tu nhu trong nghién ctru ciia Ding et al. [26].

Theo két qua tinh toan tir mé hinh dong hoc gia bac 2 cua nghién ctru (Bang 3) cho thiy
¢6 mdi twong quan chat (R? = 0,87-0,98) va két qua tinh toan qe ciing phu hop vai két qua thuc
nghiém. Do d6, c6 thé sir dung mo hinh dong hoc gia bac 2 dé giai thich dong hoc qua trinh
hap phu Pb? 1én than sinh hoc ¢6 ngudn géc tir phan bo 1a phu hop. Piéu nay ciing c6 nghia
1a qua trinh dong hoc dugc kiém soat boi sy hip phu héa hoc [24], khi d6 qué trinh hap phu
hoa hoc lién quan dén lién két hoa tri théng qua viéc chia sé hoic trao ddi electron gitra chat
hap phu va chat bi hap phu [23]. Két qua ciing cho thiy ko ting theo nhiét d6 diéu ché than
sinh hoc, cu thé k c6 gia tri lan luot 1a 3,5; 17,3; 43,5 (g/(mg.gio)) ting.

3.4. Hiéu suit xir Iy Pb%* trong nuwéc theo nong d¢ ban diu

Két qua nghién ctru (Hinh 4) cho thay khi ndng do ban dau ting tir 0 dén 160 mg/L thi
hiéu suat xur Iy Pb?* trong nudc giam, cu thé voi than 300 giam tir 97 vé 94,6%, than 450 dao
dong 97-93%, than 600 gan nhu khong ddi, dao dong 99,9-99,7%. Piéu nay c6 thé duge 1y
giai do ndng d6 dung dich ban dau thap, dién tich bé mat va tinh kha dung cua cac vi tri hap
phu twong dbi cao va cac ion Pb?* dé dang bi hap phu va loai bo. G nong do dung dich ban dau
cao hon, tong s vi tri hap phu co san bi han ché, do d6 dan dén giam hiéu suat xu 1y. Hon
nita, khi ting ndng d6 ban dau s& din dén qua trinh canh tranh gitra kha ning hoa tan cac hop
chat hitu co trong than dé hinh thanh phirc, diéu nay s& lam giam kha nang hdp phu Pb?* 1én
than. Ly giai nay dugc minh chimg rd nhat trong than 450 °C hon 300 va 600 °C &ng voi ham
lwong hitu co twong tng 12 61,2; 36,7 va 16,6% (Bang 1). Két qua ciing twong dong voi nghién
ctru ciia Mahdi et al,. cho rang hiéu suét loai bo Pb?* tang khi ting nhiét do didu ché than [27].
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Ké:[ qua nghién ctru da cho thay viéc st dung than sinh hoc c6 ngudn goc tir phan bo dugce diéu
che ¢ nhiét d6 600 °C dé xu 1y Pt32+ cho két qua rat kha quan véi hiéu suat trén 99% trong
khoang ham lugng 6 nhiém Pb?* dén 160 mg/L.
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Nong d6 Pb?* ban diu (mg/L)

Hinh 4. Hiéu suit xt Iy Pb?* trong nudc theo ndng do ban dau
4. KET LUAN

Tir cac két qua nghién ciru trén, cho phép rat ra mot s6 két luan nhu sau:

Két qua cho thay nhiét do diéu ché than twong quan chat ché va ty 18 thuan véi cac thong
s6 mmolOH", pHyzc, pH va tuong quan yéu véi TOC. Céc thong s6 hap phu Pb? 1én than sinh
hoc & cac nhiét d6 diéu ché nhu 300, 450 va 600 °C cho két qua dung lugng hap phu téi da 1an
luot 40,5; 21,1 va 76,9 mg/g. Ca 2 mé hinh dang nhiét hap phy cua Langmuir va Freundlich
phtt hop véi qua trinh hap phu Pb?*. Két qua nghién ctru dong hoc cho thay tdc do hap phu béo
hoa Pb?* 1én than sinh hoc trong khoang 1 gio. M6 hinh dong hoc gia bac 2 phu hop dé giai
thich qua trinh dong hoc hip phu Pb?* 1én than sinh hoc c6 ngudn gdc tir phan bo ¢ cac nhiét
d6 diéu ché. Qua nghién ctu, cho thiy kha ning st dung than sinh hoc c6 ngudn gbc tir phu
phdm chin nudi, cu thé 12 phan bo duoc diéu ché ¢ 600 °C dé loai bo Pb?* trong nude 1a co
tinh kha thi.
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ABSTRACT

ASSESSMENT OF Pb?* ABSORPTION CAPACITY IN WATER
OF COW MANURE DERIVED BIOCHAR

Nguyen Van Phuong*, Le Thi Thuy Trang,

Nguyen Thi Cam Nhung, Nguyen Thanh Lam, Lam Thi My Ngoc
Industrial University of Ho Chi Minh City

*Email: nvphccb@gmail.com

Biochar derived from animal waste is currently attracting much attention on the
adsorption potential for water environment treatment. Investigation of adsorption mechanism
and treatment efficiency of Pb?* in water by cow manure derived biochar at 300, 450 and
600 °C temperatures was conducted. The biochar was equilibrated with Pb?" solution at
different concentrations, ranging from 0 to 160 mg/L for about 12 hours, and kinetic survey
was conducted by exposing biochar to a solution containing 40 mgPb?*/L. Pb?* adsorption
process is suitable for Langmuir and Freundlich adsorption isotherm models for all 3 types of
biochar. The maximum adsorption capacity of Pb?* for biochar prepared at 300, 450 and 600
°C is 40,5; 21.1 and 76.9 mg/g, respectively. The kinetic survey shows that the adsorption
process reaches equilibrium after 1 hour and the second pseudo model is suitable to explain
the Pb?" adsorption kinetics to 3 types of biochar. The results indicate that cow manure is a
waste that can be converted into valuable biochar as an adsorbent to remove Pb?" from the
water environment.

Keywords: Equilibrium and kinetics, adsorption of Pb?*, cow manure, biochar.
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