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ABSTRACT

In this study, peat was activated peat by 2.0 M H3PQOj solution and the
product was dried at 105 °C for 6 hours. Material characteristics show
that the activated peat sample has a higher specific surface area and
porosity than the raw peat sample. The adsorption properties of the
materials were evaluated through the removal of Pb?* and Cd?* ions in
aqueous solution. The study shows that the experimental data of
adsorption of Pb?* and Cd?* ions on activated peat are well described
by Langmuir Freundlich, Redlich- Peterson and Temkin isotherm
models, but the Langmuir and Redlich- Peterson adsorption isotherm
models are more suitable. The activated peat material had a maximum
adsorption capacity for Pb?* and Cd?* of 33.33 mg/g and 29.07 mg/qg,
respectively. In addition, the study also showed that the adsorption of
both Pb?* and Cd?* ions on activated peat followed the pseudo-
second-order model. From the research results obtained, it is shown
that peat-derived adsorbents have great potential in removing heavy
metal ions in agueous solutions.

1. Gigi thiéu chung

thach, ndu chdy quang sulfit, xa thai nudc mo, ma kim
loai, loc dau, san xudt &c quy va cac hoat déng tu nhién.
Su & nhiém Pb va Cd, ching s& pha huy hé sinh thai va

Nudc dugc dung cho dgi séng, san xuat ndng nghiép,
cong nghiép va dich vu. Sau khi st dung né trd thanh
nudc thai, bi 6 nhiém & cac mic dd khac nhau. Ngay
nay, clng vdi sy bung né dan sé va tdc dé phat trién
cao clia cong nghiép va néng nghiép da dé lai nhiéu
hau qué phc tap, dic biét [a vé & nhiém moi trusng
nudc. Vén dé nay dang nhan dugc nhiéu su quan tam
clia moi ngudi, moi qudc gia trén thé gidi, trong do co
sy 6 nhiém ngudn nudc bai cac ion kim loai nang [1].

Chi (Pb) va cadimi (Cd) la nhing ion kim loai ndng gay
6 nhiém phé bién. Chung dugc thai vao mai trudng do
cac hoat ddng cdng nghiép nhu dét chay nhién liéu hoé

gay nguy hiém cho sic khoé con ngudi [2]. Hon nifa,
chiing khéng c6 kha nang tu phan huy sinh hoc, ma sé
tich luy chd yéu trong xuang, néo, than va cac moé cg,
gay ra cac bénh nghiém trong nhu suy than, thi€u mau,
réi loan hé than kinh, tang huyét ap, suy giam kha nang
sinh san, suy nhugc tham chi dan dén t&r vong [1,3]. Do
dé, gidi phap xUr ly hiéu qua va gia tri kinh t€ la can thiét
dé loai bd Pb va Cd ra khdi ngudn nudc thai.
Hién tai da cé nhiéu phuong phap khéac nhau dugc ap
dung dé xtr ly ion kim loai ndng nhu phuong phap két
tla, hép phu, dién hoa, trao déi ion, oxy hda khi, v.v.
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[3]. Trong s6 do, phuang phép hdp phu thusng dugc
ap dung nhét do hiéu qua cao, chi phi thdp va than thién
moi trudng. Hién tai, ngudi ta thudng suf dung céc
nguyén liéu tho ti phé phu phdm nhu vé chudi, vé hat
diéu,vo cam, vé qua dau co,... dé téng hap vat liéu hdp
phu [1]. Gan day, than bun dugc biét dén co cau tric
chelate, lignin, cing nhu nhiéu loai nhdm chic trén bé
mat nén thich hgp lam vat liéu hdp phu [1]. Mot s6
nghién ctru d& cho théy rang, tuy thudc vao ngudn géc,
phuaong phép xU ly ma thanh phén cling nhu dung
luang hap phu clia than bun khac nhau dang ké, chang
han nhu dung lugng hdp phu can bang cua than bun
déi vai ion Ni** & cac nudc nhu sau: Brazil (14,0 mg/q),
Ireland (11,42 mg/q), Ba Lan (14,0 mg/q) [4].

V&i mong muén tan dung dugc ngudn than blun vén
doi dao tai Viét Nam va nhdm tao ra loai vét liéu co
dung hép phu khéng thua kém so véi cac ngudn than
bun & cac nudc khéc, chiing téi tién hanh hoat hda than
bun c6 ngudn gbc tU Vudn quéc gia U Minh Thuang,
tinh Ca Mau, Viét Nam dé (ng dung xtt ly cac ion Pb?*
va Cd?* trong dung dich nudc.

2. Thyc nghiém va phucng phap nghién clu

Céc hda chat dugc st dung trong thuc nghiém, bao
goém: ortho-phosphoric acid (HsPOs4, 85%), cadmium
nitrate (CA(NQOs),, 99.997%, lead(ll) nitrate (Pb(NOs), , =
99.0%), sodium hydroxide (NaOH, 97%), hydrochloric
acid (37%). Tat cd hda chat déu nhan dugc tUr hang
Merck va dugc si dung truc tiép.

Than bun sau khi thu nhan vé dugc phai khé va sang
qua ray (16 ray 200 um). Ngam than bun trong nudc
may (ty |& vé khéi luang 1/3), khudy trén va dé 1dng. Gan
18y phé&n huyén phu than bun & I6p trén va loai bd phan
cat & 16p déy. Qua trinh nay dugc tién hanh lap lai nhiéu
[an cho dén khi dich loc géan trung tinh. Than bun sau
khi rita dugc séy kho & 105°C dén khéi lugng khéng ddi,
sau dé dugc nghién min, thu dugc boét than bun sach,
cho vao binh bdo quan dung lam nguyén liéu thé ban
dau va nd dugc ky hiéu la TBT.

Cho 5,0 gam TBT vao trong 50 mL dung dich H3PO4 2,0
M. Khudy trén huyén pha & nhiét dé phong trong 4 gid,
sau do tién hanh loc, ria nhiéu [an bang nudc cat dén
khi dich loc trung tinh. Say khé than buan & 150°C trong
6 gig, thu dugc than bun hoat hda (ky hiéu la TBA).

Phuang phdp ddc trung vt liéu
Nhiéu xa tia X dudc ghi trén thiét bj D8-Advance Bruker

VG gbc quét 26 tr 0 - 70°. Hién vi dién tr quét (SEM)
dugc chup trén thiét bj S-4800, Hitachi-Japan. Tan xa

nang lugng tia X (EDX) dugc chup bdi thiét bi TEAM
Apollo XL EDS. Phé héng ngoai bién déi Fourier (FTIR)
dudc ghi trén méy quang phé IR Affinity-1S -Shimadzu.
Dién tich bé mat riéng (BET) dugc xac dinh bang cach
ghi dudng dang nhiét hap phu/giai hdp N (77 K) trén
thiét bi Micromeritics.

Bdnh gid sy hdp phu cdc ion Pb?* va Cd*

Cho 0,5 gam chét hép phu vao trong 0,1 L dung dich
chtra ion kim loai & ndng dé 150 mg/L. Khudy trén hdn
hap trong 90 phut dé dat can bang hap phu. Sau do, ly
tam thu 18y phan dung dich va loai bd phan ran. Nong
d6 cac ion Pb?* hodc Cd?* trudc va sau khi hdp phu
dugc xac dinh bang phuong phap phé hép thu nguyén
tr AAS (AAS 240FS Agilent - USA). Dung lugng hép phu
(ge, Mg/g) dudc xac dinh dua vao biéu thic (1) [5]:

g = Co=CIV
m
Trong do:

Co (Mg/L) va Ce (mg/L) 1an luct la ndng dd ban dau va
ndng dé can bang cua ion kim loai nang, V (L) 1a thé tich
dung dich va m (g) 1a lugng chat hap phu. Hiéu sudt hap
phu (H%) dugc xéc dinh dua vao biéu thic (2):

— (CO_Ce)

e

x100 (@)
0

Pong thdi, cac yéu té nhu anh hudng cla thai gian hép
phu (trong khoang tir 0 dén 120 phut), lugng chat hap
phu (trong khodng t 0 dén 1,25 gam), pH dung dich
(trong khodng tUr 3 dén 9) va ndng dé ion kim loai ban
dau (trong khodng tu 130 dén 210 mg/L) cling dudc
khao sét.

Chung t6i st dung cac md hinh Langmuir, Freundlich,
Redlich- Peterson (R-P) va Temkin dé danh gia dang
nhiét hdp phu theo cac phuang trinh tuyén tinh 1an lugt
dugc cho nhu sau [5,6]:

Ing, =InK, +()InC, @
n

In&:glnce—ln Kep ©)

q. R, K. +Elnce ©)
b b

Trong do:
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gm (Mg/q) la dung lugng hap phu cuc dai; K (L/mg) la
hang s6 hép phu Langmuir; K (mg/g) va n la cac hang
s6 kinh nghiém Freundlich; Kge (L/g) la hdng s6 Redlich-
Peterson; g la s6 md (tur 0 dén 1), dang Langmuir cho g
= 1va dinh ludt Henry cho g = 0; K7 (L/g) la hang s6
Temkin; b (J/mol) la hang s& lién quan dén nhiét hap
phu, R 1a hang s6 khi ly tudng (8,314 J/mol K) va T (K) la
nhiét do tuyét déi.

DéE khao sat dong hoc hap phuy, tién hanh danh gia kha
nang hap phu cac ion kim loai Pb?* hodc Cd?* trén vat
liéu TBA (0,5 gam) & ba gié tri ndng dé ion kim loai khéc
nhau: 130; 150 va 170 mg/L (pH~7) theo thai gian hép
phu thay déi trong khodng tir 0 dén 120 phut. Ching toi
st dung hai phuong trinh déng hoc biéu kién: bac 1va
bac 2 tuong Ung vdi hai biéu thic nhu sau [5,6]:

ln(qe _qt) = Inqe - klt (7)

t t 1 (8)

k.05

Trong do:

ge (Mg/qg) va g: (Mmg/q) 1an luct la dung lugng hap phu
tai thai diém can bang va tai thai diém t (phut); &
(1/phtt) 1a hang s6 téc dd biéu kién bac nhét va k»
(9.mg’/phut) 1a hang s6 téc do biéu kién bac hai.

3. Két qua va thao luan
Bdc trung tinh chdt cta vdt liéu

PhS EDX & Hinh 1a cho thdy mau TBT gdm cac nguyén
t6 dac trung cho than bun la C, O, Mg, Si, Al, Fe, Sva K
vai thanh phan nguyén t8 nhu thé hién & Bang 1. Mau
TBA (Hinh 1b) ngoai cac nguyén t6 chinh giéng vai TBT
con xuét hién thém nguyén t6 mdi la P, ching to da
hoat hda thanh cong TBT bdi HisPO4. Thanh phéan %
nguyén tir Si, Al, Fe, Mg, S va K trong mau TBA bé hon
so vGi mau TBT (Bang 1), ching té cac hgp chat khoang
cua silica da bi rira tréi trong qué trinh hoat hoa.
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Hinh 1: PhS EDX cua (a) mau TBT va (b) mau TBA; Anh SEM cuia cac mau (c) TBT va (d) TBA; Gidn dd XRD clia cac
mau (e) TBT; TBA va (f) Pudng dang nhiét hdp phu/giai hdp N2 clia cdc mau TBT va TBA va (g) PhS FTIR clia cac
mau TBT va TBA
Bang 1: Thanh phan nguyén ti clia cc nguyén té trong cac mau TBT va TBA

Nguyén ti C @) Si Al Fe Mg S K P
TBT (%nguyén tl) 46,32 4317 6,56 251 058 020 041 037 -
TBA (%nguyéntd) 40,39 44,77 530 196 - 018 017 026 0,02

Sy quan sat SEM cho thdy mau TBT & dang cac tdm vdi
bé mat nhdn béng (Hinh 1b), trong khi d6 TBA ¢6 cac
tdm trong bé va gd ghé han so vdéi mau TBT (Hinh 1c).

Ph& XRD cho thdy, ca hai mau TBT va TBA c6 dinh nhiéu
xa dac trung tai ~26,8°, thudc cau tric pha a-SiO, (Hinh
1e). Cudng dé clia pha SiO; trong mau TBA gidm so vdi
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mau TBT, chiing to dé két tinh cling nhu ham lugng SiO
trong mau TBA gidm so v&i mau TBA va né cling phu
hop vai su phan tich EDX & trén. TU cac dudng dang
nhiét hap phu/giai hdp N, cho thay réng ca hai mau TBT
va TBA déu c6 dudng dang nhiét hdp phu/gidi hap N
theo kiéu IV, dac trung cho céu tric mesoporous (Hinh
1f). Gié tri dién tich bé mat riéng ctia TBT va TBA lan lugt
la 2,86 va 11,81 m?/g. Két qua cho théy, dién tich bé mat
clia vat liéu TBA I6n han gép ~4,11an so vdi TBT, tuc la
su hoat hoda than bun bdi H3PO4 d& cai thién dién tich
bé mat riéng cho vat liéu. Két qua phdé FTIR & Hinh 1g
cho thay ca hai mau TBT va TBA déu xuét hién ving hap
thu réng trong khoang tr 3600-3100 cm™ dugc quy cho
dao déng hoa tri —=OH trén bé mat than bun [4,7]. Binh
tai 2926 cm' va cac dinh trong gidi han 1720-1710 cm™
tuong Ung vd&i dao dong hoa tri C-H va C=0 [7]. Cac
dinh trong khodng 1620-1630 cm va dinh tai 1450 cm™’
o lién quan dén dao déng cla carboxylat (-COO") [7].
Céc dinh trong gidi han 1000-1110 cm™ la dao déng hoa
tri cGa lién két C=O [4]. Cac dinh tai s6 séng 788 cm ™' va
688 cm™' tuang Ung vdi dao déng hoa tri cta Si-O va
Al=O-Si [7]. Céc dinh trong khodng tur 468-464 cm™ la
dao déng cla lién két Si—-O-Si [7]. Hinh 2 con cho thay
mau TBA tai cac ving s6 séng c6 lién quan dén dao
déng -OH (3421 cm™, 1716 cm™' va 1627 cm™) c6 phan
chuyén dich nhe vé phia budc séng dai hon so vdéi mau
than bun thé TBT. Biéu nay do ¢ sy tuong tac gitta H*
clia H3PO4 Vi cac nhom -OH trén bé méat than bun
trong qué trinh hoat hda. Hon nifa, trong viing hép thu
khoang 1000-1100 cm™' quan sat thdy mau TBA cé cudng
dé hap thu cd phan manh hon déi chit so véi mau TBT
ma nguyén nhan do dao déng hda tri cla lién két C—-
O-P ¢ sy chodng chéo cla lién két C=O [7], ching to
da hoat hda thanh cong than bun bdi HsPO4. Nhin
chung, cac nhom chic co thé o trén bé mat clia mau
than bun TBA Ia -OH, C-O, -COO" va -PO4*.

Ddnh gid su hdp phu ion Pb?* hodc CdP*
Anh hudng ctia cia thdi gian hdp phu

K&t qua & Hinh 2a cho thay, su hdp phu cta ca hai ion
Pb?* va Cd** trén TBA cung dién ra nhanh chong trong
khoang 15 phut dau tién, sau do su hdp phu dién ra
chém lai va gan nhu dat can bang tai thai diém ~60
phut. Tuy nhién, d€ dam bao cho qua trinh hdp phu/giai
hap dién ra hoan toan, ching t6i chon 90 phut 1 thdi
gian hap phu thich hgp dé khao sét.

Anh hudng cta lugng chdt hép phu

Khéo sat su hdp phu trong khodng khéi lugng TBA tu
0,25-1,25 gam. Hinh 2b cho thay, hiéu suét hdp phu ca
hai ion Pb?* va Cd?* trén TBA cuing tang dan, trong khi
dé dung lugng hap phu cla ching lai gidam dan cung
vdi su gia tang lugng chét hdp phu. Biéu nay dugc giai
thich do khi tang lugng chat hdp phu, dong nghia vdi
SU gia tang cac vj tri hdp phy, lam tang hiéu suét héap
phu. Su giam dung lugng hdp phu chi yéu la do sy tén
tai cla cac vi trf hoat dong khéng bao hoa trong qué
trinh hdp phu va do dé, lugng chét hp phu du thira sé
dudc yéu céu dé hap phu ion kim loai [6].

Hiéu suét hdp phu clia Pb?*(70,13%) va Cd®* (54,73%)
dat gia tri nhd nhat tai lugng chét hdp phu 0,25 gam va
dat gié tri I6n nhét tucng Ung vai 99,26% va 84,47% tai
lugng chét hap phu la 1,25 gam. TU nhitng két qua trén,
chiing t6i chon lugng chat hdp phu 0,50 g/L 1a gié tri t6i
uu cho céc thi nghiém hap phu trong nghién ciu nay.

Anh hudng ctia pH dung dich ban déu

Viéc diéu chinh db pH cta hé théng phan Ung cé thé
gay ra sy phan ly cla cdc nhom chic trén bé mat than
bun, két qua lam gidm hodc tang hiéu sudt hdp phu cac
cation kim loai [4]. Theo su tinh toan, tai ndbng do ion
Pb?* hoac Cd?* 150 mg/L, gié tri pH~8 thi cac cation nay
cd thé tao két tla (tich s6 tan Teyem, = 1,43x1075 va
Teacom, = 7,2x107%%), do vay ching toi chon gia tri pH thay
déi trong khodng tir 3 dén 9 dé khao sét. K&t qua nghién
clu cho thdy, pH dung dich ban d&u c6 anh hudng
déng ké dén hiéu suét va dung lugng hap phu cla vat
liéu TBA.

Hiéu sudt hap phu (H%) va dung luong hép phu (ge) clia
ca hai ion Pb®* va Cd?* tdng cung vdi sy gia tang pH.
Hai ion Pb’*va Cd** c6 H% thdp nhat (59,33% va
44,13%) va cao nhéat (99,65% va 85,45%) lan lugt & hai
gid tri pH = 3 va pH = 9. Trong dung dich acid, do co
mat lugng I6n ion H* nén vi tri hdp phu cation trén than
bun bi can tr& va su hdp phu bi anh hudng bat Igi & pH
thép do Iuc ddy tinh dién. O do pH kiém, bé mat chat
hép phu trd nén tich dién &m va do do cac cation kim
loai dé dang bi hdp phu trén bé mat chat hap phu. Két
quéa con cho thdy H% ion Pb?* I6n hon déang ké so vdi
H% ion Cd**. TU cac két qua nay, ching téi nhan théy
pH dung dich thich hap cho su hép phu ion Pb®* hoac
Cd” laxdp xi 7.
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Hinh 2: (a) Su phu thudc gitta dung lugng hép phu ion Pb?* hodc ion Cd®* theo thai gian hdp phu va (b) Su phu
thudc gilta hiéu suét va dung lugng hap phu ion Pb?* hodc ion Cd?* theo lugng TBA

Anh huéng ciia ndng dé ion kim logi ban déu

Bang 1 cho thdy g clia ca hai ion Pb?* va Cd®* trén vat
liéu TBA déu tang, trong khi d6 H% clia chung lai gidm
cling vdi sy tdng nong dé ion kim loai ban dau. Biéu
nay dé hiu vi 3 ndng dé cao han, déng luc chuyén khéi
tUr pha long sang chat hdp phu ran sé I6n hon [5]. Tuy

nhién, 3 moét ham lugng chét hdp phu nhét dinh, H%
gidm khi tang ndng do ion kim loai ban dau (Bang 1).
Diéu nay co thé dudgc gidi thich & ndng do ion kim loai
ban dau cao s& gay ra su canh tranh 1an nhau khi tap
hop dén bé méat chat hdp phu, trong khi do s6 luang vi
trl hdp phu khong déi, dan dén lam gidm H% [5].

Bang 2: Cac thong s6 cho su hdp phu cac ion Pb?* va Cd?* trén vat liéu TBA

Co (mg/L) 130 150 170 190 210
Dung  Ce(mg/l) 842 12,90 2560 36,10 52,30
dich  ge(mg/g) 2432 2742 2883 3078 3154
ion Pb?* Co/ge (g/L) 0346 0470 0886 1173 1658
H, (%) 9352 91,40 8494 81,00 75,10
Dung  Ce.(mg/l) 14,58 30,50 4150 58,18 72,46
dich  ge(mg/g) 2308 2390 2570 2636 27,51
ion Cd** Co/ge (g/L) 0632 1276 1615 2207 2,634
H, (%) 88,78 7967 7559 6938 6550

Két qua & Bang 3 cho théy, hé s& R? thu dudc theo hai
mo hinh Langmuir va Freundlich khé cao (R° > 0,92),
chiing té dt liéu hdp phu clia haiion Pb®* va Cd** trén
TBA dugc mo ta tét bdi hai mé hinh trén, tuy nhién, mé
hinh dang nhiét Langmuir t& ra phu hogp hon do noé co
hé sé tuang quan Ién hon. Bang 3 con cho thay, gia tri
théng s6 tach Ri = 0,0150 (cho Pb?*) va R, = 0,0239 (cho
Cd?"), ttc la ching nam trong pham vi: 0 < R < 1. Hon
nta, cac gia tri ne = 7,39 (Pb?*) va ne = 9,07 (Cd?), tlc
la > 1. TU cac két qua nay cé thé két luan rang su hép
phu clia ca hai ion Pb?* va Cd?* trén TBA xay ra thuan
lgi. B&n canh dé nhén thay, cac gia tri dung lugng hap
phu cuc dai gm, K va Kr clia ion Pb?* 1an lugt la 33,33;
0,31 va 18,73 mg/g va ching I&n hon tuong Ung so vdi
ion Cd?* (29,07; 0,19 va 16,92 mg/qg). Két quéa nay ching
to vat liéu TBA co ai luc vdi ion Pb?*Ién han so vdi ion

Cd?* nhu da dugc dé cap & trén. Biéu nay cling dugc
tim thédy & cac cong trinh nghién ctiu khéc [2,4].

D& vdi mé hinh Redlich-Peterson (RP), gia tri g clia su
hap phu cac ion Pb®* va Cd®* lan luct la 0,86 va 0,89
(Bang 3), tuc la gan vdi gia tri 1 han nén su hap phu cac
ion nay co xu hudng tuan theo moé hinh dang nhiét
Langmuir. Hon nia, gié tri R? thu dugc khé cao (R° >
0,998) cho thdy di liéu thuc nghiém dugc mo ta tét bdi
mo hinh dang nhiét RP. Tiép theo, d&i véi mo hinh dang
nhiét Temkin co thé thay rang d liéu thuc nghiém hép
phu c6 thé dugc mo ta tét bdi mé hinh nay do cé hé s
tuong quan R(T) chép nhan dugdc (Bang 3). Méat khéac,
gia tri Br (Br = RT/b), cla sy hédp phu hai ion Pb’* va
Cd?*lan luat la 3,78 va 2,76 J/mol (Bang 3), cho biét ban
chat sy hdp phu cac ion nay trén TBA la vat ly tu nhién.
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Bang 3: Cac thdng s6 cho qué trinh danh gia dang nhiét clia ion Pb?* va Cd?* trén TBA

Mb hinh Langmuir

M6 hinh Freundlich

N K UMG) o (M0/Q) R R n K(mg/g R
Pb?+ 0,31 33,33 0,9993 0,0150 7,39 8513 0,9455
Ca? 0,19 29,07 0,9972 0,0239 9,07 673,6 0,9281
M6 hinh Temkin M6 hinh Redlich- Peterson
Kr(L/g) b (/mol) R° Br (J/mol)  Kee(L/9) g Rr?
Pb? 87,47 666,70 0,9574 3,78 18,73 0,86 0,9986
Cd** 249,11 910,85 0,9211 2,76 16,92 0,89 0,9988

Két qua & Bang 4 cho thay rang theo mé hinh déng hoc
biéu kién bac 1, mac du su hdp phu hai ion Pb?* va Cd?*
co hé s6 R? kha 16n, tuy nhién cac gia tri ge tinh theo mo
hinh nay c6 su sai khac 16n so vdi ge thu dugc tur thuc
nghiém nén su hép phu céc ion nay khong tuan theo
mo hinh dong hoc biéu kién bac 1. Ngudac lai, déi vai mo
hinh dong hoc biéu kién bac 2, hé s tuong quan R thu

dugc cho ca hai ion Pb?* va Cd%* kha cao (> 0,92), hon
nlfa gilta cac gia tri ge tinh theo phuong trinh déng hoc
bac 2 va cac gia tri ge thu dudc tir thuc nghiém la gan
nhau. Do do, c6 thé nhan dinh su hdp phu cac ion nay
trén TBA dugc mo ta t6t bdi phuong trinh dong hoc hép
phu biéu kién bac 2. Két qua nay cling phu hap véi cac
cong trinh nghién cdu [2,4].

Bang 4: Cac thong s6 cho déng hoc hdp phu cac ion Pb?* va Cd?* trén vat liéu TBA

bdng hoc bac 1 bdng hoc bac 2 ge TN
Co (mg/L)
R ki (1/phdt) g (mg/q) R k2 (g.mg/phtt) ge (mg/g) (MI/9)
D-ung 130 08838 00715 2644 0,9995 3,05.10* 2564 24,55
%athZJSO 08860 00716 3152 0,9995 2,46.10* 2849 2743
170 08759 0,0702 3191 0,9993 2,04.10* 30,21 28,87
Dung 130 09183  0,0718 24,61 0,9998 5,53.10* 22,27 21,08
dich 150 08966 00774 31,67 0,9998 4,39.10* 24,51 23,16
ion Cd**170 09069  0,0671 3965 0,9985 532.10* 2899 2588
4. K&t lun 1. CF. Carolin, P.S. Kumar, A. Saravanan, G.J. Joshiba, M.

Da tién hanh hoat hda thanh céng than bun bdi H3PO..
K&t quéa cho thdy vat liéu TBA c6 dién tich bé mat riéng
(11,81 m?/g), do x6p va dd gd ghé 16n han so v&i mau
than bun thd. Nghién clu cho thay su hdp phu cac ion
Pb2* va Cd?* trén TBA ¢ thé duoc md ta t6t bdi cac mo
hinh déng nhiét Langmuir, Freundlich, RP va Temkin, tuy
nhién mé hinh Langmuir va RP té ra phu hgp hon. Vat
liéu TBA co gié tri dung lugng hap phu cuc dai d&i vdi
Pb?* va Cd’* lan lugt la 33,33 mg/g va 29,07 mg/g.
Ngoai ra, nghién cliu con cho thay su hdp phu ca hai
ion Pb?* va Cd®* tuan theo mé hinh déng hoc biéu kién
bac 2. Nhiing két qua nay cho thay vat liéu hap phu tu
than bun hoat héa cé nhigu tiém nang trong viéc loai
bd ion kim loai nang trong ngudn nudéc.
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