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Tom tit. Trong nghién cttu nay, vat liéu nghién cttu la than bun dwoc hoat hda béng HsPOs & néng do
2,0 M. Cac mau sau khi tong hop duwoc dic trung boi mot s8 phuong phédp nhu EDX, XRD, SEM, BET
va FTIR. Tinh ché&t hdp phu cua vét liéu dugc danh gia thong qua kha ndng loai b ion Cd? trong dung
dich nude. Dac trung vat liéu cho thy mau than buin sau khi hoat héa c¢6 dién tich bé mit riéng va do
x0p cao hon so v6i mau than bun thd. Nghién ctru cho thdy di liéu thuc nghiém hap phu ion Cd? trén
than bun dugc hoat héa dwoc mo ta t8t dong thoi boi ca hai mo hinh déng nhiét Langmuir va
Freundlich, tuy nhién m6 hinh déng nhiét Langmuir t6 ra phtt hop hon. Vat liéu than bun duwgc hoat
héa dat dung luong hap phu cuc dai gm 29,07 mg/g. Ngoai ra nghién cttu con cho thay sw hdp phu ion
Cd? trén than bun hoat héa tuén theo mé hinh dong hoc biéu kién béc 2. Tt nhitng két qua nghién ctru
trén cho thay vat liéu hdp phu tir than bun ¢6 nhiéu tiém nadng trong viéc loai bo cac ion kim loai ndng
trong dung dich nudc.
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Abstract. In this study, peat was activated with HsPOs at a concentration of 2.0 M. The synthesized
samples were characterized by several methods such as EDX, XRD, SEM, BET and FTIR. The
adsorption properties of the materials were evaluated through their ability to remove Cd?" ions in
aqueous solution. Material characteristics show that the peat sample after activation has a higher
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specific surface area and porosity than the raw peat sample. The study shows that experimental data of
Cd?" ion adsorption on activated peat is well described simultaneously by both Langmuir and
Freundlich isotherm models, however the Langmuir isotherm model appears to be more suitable. The

activated peat material reached the maximum adsorption capacity gm 29.07 mg/g. In addition, the
study also shows that the adsorption of Cd?* ions on activated peat follows the apparent second-order
kinetic model. From the above research results, it shows that adsorbent materials from peat have great
potential in remove heavy metal ions in aqueous solution.

Keywords: Peat, activated, heavy metal ions, adsorption

1 Mo dau

Sy 6 nhiém kim loai nang trong nudc thai
la van dé 16n d6i voi méi truong do tinh linh hoat,
kha néng tich lity, tinh khong phéan hty va d6 bén
ctia ion kim loai ndng, dan dén c6 thé gay nguy
hai dén hé sinh thai va sttc khde con nguoi ngay
ca & nong do rat thap [1]. Cac nganh cong nghiép
nhu gidy, thudc trir sdu, thudc da, ma kim loai,
hoat dong khai thac, v.v., thai nudc thai kim loai
nang vao moi truong va gay 6 nhiém [1]. Do d9,
viéc loai bd ion kim loai ndng la bt budc d€ giam

rui ro cho hé sinh thai va cong dong.

Trong s6 cac ion kim loai nidng, ion Cd?
duoc cho la ddc hai nhat. N6 dong vai trdo quan
trong trong cac nganh cong nghiép nhu ma, pin
cadmi-nickel, phan lan, chat 6n dinh va hop kim
[1]. Ngay khi 6 nong d¢ thap, cac hop chat cadmi
rat co6 hai va ching tich tu trén cac dong song, da
gay ra cac loai bénh vé loang xuong, bénh gan,
ung thu phodi, bénh chéng mat, v.v. [1]. Do do,
viéc tim ra phuwong phap x@ ly hiéu qua, kinh t€'la
can thiét d€ loai bo cadmi ra khoi ngudén nudc
thai.

Dé bao vé an toan vé sttc khoe con nguoi va
moi treong, nhiéu phuong phap khac nhau da
duoc dp dung vao cong nghé xtr ly ion kim loai
nang, chéng han nhu: trao déi ion, chiét long siéu
t61 han, hap phuy, loc, dién phan, két tta, sinh hoc,
dién hoa, oxy hda nang cao, v.v. [1]. Trong s6 nay,
phuong phap hdp phu thuwong dugce sit dung nhat
do tinh hiéu qua, chi phi thap va than thién moi
treong. Hién tai, nguoi ta thuwong st dung cac

phé phu phdm nhu vo chudi, vo hat diéu, vo cam,

SO trdi cay co, co san vuon, v.v. d€ tdng hop cac
vat liéu hap phu [1]. Than bun la san phdm tir sy
chuyén hoda cua xac thuc vat trong diéu kién yém
khi [1]. Do trong than bun toén tai cdc cdu trac
chelate, lignin va nhiéu loai nhom chitc trén bé
mdt nén noé tro nén x6p, kha nang trao d6i ion cao,
cling nhur kha néng hap phu 6t cdc chat 6 nhiém

trong moi trueong nuwdce [1].

Trong bai bao nay, moét sd két qua chinh
cua qua trinh hoat hda than bun c6 nguén goc tir
Vuon qudc gia U Minh Thuong, tinh Ca Mau va
budc dau danh gia kha nang xt ly ion Cd? trong

dung dich nudc ctia no.

2 Phuwong phap

2.1  Nguyén liéu va hoa chat

Than bun thd sau khi thu nhian vé dwoc
phoi kho va sang qua ray (200 pum). Tién hanh
ngam trong nudc may (ty 1é 1/3 vé khéi luong),
khudy tron va dé lang, tiép dén gan 1dy phan
huyén phu than bun ¢ 16p trén va loai bo phan cat
O 16p day. Qua trinh nay duoc tién hanh ldp lai
nhiéu lan cho dén khi dich loc trung tinh. Than
bun sau khi rita duoc sdy kho ¢ 105 °C dén khoi
lwong khong ddi, sau d6 duoc nghién min va
dwoc cho vao binh bao quan dung lam nguyén

liéu tho ban dau va né duoc ky hiéu la TBT.

Cac hoa chat duoc st dung trong thuc
nghiém, bao gom: ortho-Phosphoric acid (HsPOs,
85 %), sodium hydroxide (NaOH, 97 %),
hydrochloric acid (37 %) va cadmium sulfate 8/3-
hydrate (CdSO4.8/3H20, > 99,0 %). Tat ca hoa chat
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déu nhan duoc tir hang Merck, duoc st dung truc

tiép va khong can phai ché hoa bd sung.

2.2 Hoat héa than bun

Cho 5,0 gam than bun thé (TBT) vao trong
50 mL dung dich HsPOs 2,0 M. Khudy tron huyén
phu ¢ nhiét d6 phong trong 4 gio, sau dé tién
hanh loc, rita né nhiéu lan bang nude cit dén khi
dich loc trung tinh. Sdy khé than bun trong 6 gio
0 150 °C, thu dugc san pham than bun duoc hoat
héa (TBA).

2.3 Danh gia sy hdp phu ion Cd*
Thyc nghiém hip phu

Cho 0,5 gam chat hap phu vao trong 100
mL dung dich Cd? 150 mg/L. Khudy tron huyén
pht trong 90 phtt dé su hdp phu dat can bang.
Sau d¢ tién hanh ly tam thu 14y phan dung dich
va loai bé phan ran. Nong do ion Cd? trudc va
sau khi hap phu dugc xac dinh béng phuong
phap phé hap thu nguyén t AAS (AAS 240FS
Agilent - USA). Dung luong hap phu (qe, mg/g)

duoc xac dinh dwa vao biéu thirc sau [1, 2]:

_(G-C NV (1)
e
m

trong d6, Co (mg/L) va Ce (mg/L) lan luot la nong
dd ban dau va néng do can béng cuia chit tan, V
(L) 1a thé tich dung dich va m (g) la khoi luong
cua chat hdp phu. Hiéu sudt hap phu (H%) duoc
xac dinh dwa vao biéu thitc sau:

_(C,-C)

H x100 )

Thoi gian hdp phu

Thuc nghiém duoc tién hanh bang cach giit
¢ dinh céac théng s6 nhu: thé tich dung dich 0,1 L,
nong d¢ ion Cd?* 150,0 mg/L, pH ~ 7 va thay do6i
thoi gian hap phu trong khoang tir 0 dén120 phat.

Lwong chiat hap phu
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Thuc nghiém duoc tién hanh bang cach giit
0 dinh céc théng s6 nhu: thé tich dung dich 0,1 L,
noéng do ion Cd?* 150,0 mg/L, pH ~ 7 va thay d6i
luong chdt hdp phu trong khoang tit 0 dén 1,25

gam.
pH dung dich Cd?* ban diu

Thuc nghiém duoc tién hanh bang cach giit
c6 dinh c4c thong s6 nhu: luong chat hap phu 0,5
gam, thé tich dung dich 0,1 L, néng d6 ion Cd2*
150,0 mg/L, pH ~ 7 va thay d6i pH dung dich Cd?*
ban dau trong khoang tir 3 dén 9.

Nong d¢ ion Cd2+ ban diu

Thuc nghiém dugc tién hanh bang cach giit
c6 dinh c4c thong s6 nhu: luong chat hap phu 0,5
gam, thé tich dung dich 0,1 L va pH ~ 7 va thay
d6i néng d6 ion Cd? ban dau trong khoang tir 130
mg/L dén 210 mg/L.

Ding nhiét hip phu

Chuing t6i st dung hai m6 hinh Langmuir
va Freundlich d& danh gid dang nhiét hap phu
theo hai biéu thitc [an lwot dwrge cho nhw sau [2,
3]

& G, 1 3)

qe qm KL'qm

trong dé: gm (mg/g) 1a dung luong hap phu cuc
dai; Ki (L/mg) 1a hang s hap phu Langmuir.

wmg=mma+%mmg 4)

trong d6: Kr va 1/n la cac hang s& kinh nghiém
Freundlich.

Dgng hoc hip phu

Thi nghiém dugc tién hanh bang cach giit
c6 dinh luwong chat hdp phu 0,5 gam, thé tich
dung dich 100 mL, pH dung dich ~ 7. Tién hanh
danh gia kha nang hdp phu ion Cd? trén vt liéu
TBA ¢ ba gia tri nong do Cd? khac nhau: 130; 150
va 170 mg/L theo thoi gian hdp phu thay doi
trong khoang ttr 0 dén 120 phut. D€ khao sat dong
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hoc hdp phu ion Cd?* trén TBA chung t6i st dung
hai phuong trinh dong hoc biéu kién: bac 1 va bac

2 twong ting vai hai biéu thiee nhw sau [2, 3]:
In(g, —q,) = In(q,) + kit ©)

trong do, ge (mg/g) va q: (mg/g) lan luot la dung
lwong hap phu tai thoi diém can bang va tai thoi
diém t (phut); ki (1/phut) 1a hang s6 t6c do biéu

kién bac nhat.

.t kjt+ iz (6)
G G k.0
trong do, k2 (g/(mg.phtit)) 1a hing s8 t6c d6 biéu

kién bac hai.

2.4  Phwong phap dic trung vat liéu

Nhiéu xa tia X duoc ghi trén thiét bi D8-
Advance Bruker vdi tia phat xa CuKa c6 budc
song A = 0,15406 nm, cdng suat 40 KV, 40 mA, gbc
quét 20 tix 0 - 70°. Hién vi dién t& quét (SEM)
duoc chup trén thiét bi S-4800, Hitachi-Japan. Tan
xa nang lwong tia X (EDX) duwoc xac dinh béng
cach st dung TEAM Apollo XL EDS. Phé hong
ngoai chuyén ddi Fourier (FTIR) cho cdc mau
duoc ghi trén may quang phd IR Affinity-1S -
Shimadzu. Dién tich bé mét riéng (BET) duoc xac
dinh boi duong dang nhiét hap phu - giai hap
phu N2 & nhiét d6 nito long (77 K) bang cach st

dung thiét bi Micromeritics.

3 K&t qua nghién ctru

31 Dac trung vit lieu

bé xac dinh duoc thanh phan cac nguyén
t0 mau than bun thoé (TBT) va mau than bun sau
khi hoat hoa véi HsPOs (TBA) duoc ghi phd EDX
nhu thé hién ¢ Hinh 1. Hinh 1a cho thdy mau TBT
gom cac nguyén t6 dac trung cho than bun, bao
gom: C, O, Mg, Si, Al, Fe, S va K. Cac nguyén t6
chiém ham lugng 16n d6 1a C (46,32 %), O (43,17
%), Si (6,56 %), Al (2,51 %) va Fe (0,58 %) (Bang 1).
Mau TBA ngoai cdc nguyén t& chinh giéng véi

mau TBT con xuAt hién thém nguyén t6 mdi la P,
chtng té da hoat hoéa thanh cong TBT boi HsPOs.
Thanh phan céc nguyén t& C, O, Si, Al, Fe va P
trong mau TBA lan luot 1a 40,39 %, 44,77 %, 5,30
%, 1,96 %, 0 % va 0,02 % (Bang 1). Thanh phan %
nguyén ti Si, Al, Fe, Mg, S va K trong mau TBA
bé hon so véi mau TBT, chiing t6 cac hop chat cta

silica da bi rtra trdi trong qua trinh hoat héa.

PhS XRD cua hai mau TBT va TBA nhuw
duoc thé hién ¢ Hinh 2. Két qua cho thdy ca hai
mau TBT va TBA cé dinh nhiéu xa dic trung tai
khoang 26,8° thudc cdu truc pha a-5iOz. Cuong do
cia pha nay trong mau TBA gidm so véi mau
TBT, chiing to dd két tinh cting nhw ham luong a-
SiO: trong mau TBA giam so v6i mau TBA va né
ciing phu hop v6i két qua phan tich EDX ¢ trén.

Spectrum 10

ull Scale 1117 cts Cursor: 0.000

Spectrum 11

0 1 2 3 4 5 6
ull Scale 1117 cts Cursor: 0.000

Hinh 1. Ph6 EDX ctia a mAu TBT va b mAu TBA.

Béang 1. Thanh phan nguyén ti clia cdc nguyén td trong
cdc mau TBT va TBA.

Nguyén C @) Si Al Fe MgS K P

tw

TBT 46,32 43,17 6,56 2,51 0,58 0,20 0,41 0,37 -
(%NT)

TBA 50,29 41,84 5,30 1,96
(%NT)

- 0,18 0,17 0,26 0,02
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Cuwéng do (a.u.)

2 Theta (d6)

Hinh 2. Gian d6 XRD ctia cdc mau TBT va TBA

Hinh thai ctia mau TBT va TBA duoc chup
SEM nhu thé hién ¢ Hinh 3. Mau TBT (Hinh 3a) &
dang cac tim véi bé mat nhdn béng, trong khi do
mau TBA & dang cac tdm trong bé va gb ghé hon
so voi mau TBT (Hinh 3b).

Hinh 4 trinh bay duong dang nhiét hap
phu - giai hap N2 ctia mau TBT va TBA. Hinh 4
cho thdy rang ca hai mau TBT va TBA déu c6
duong cong dang nhiét hap phu - giai hap N2
thudc kiéu IV theo phan loai cua IUPAC, dic
trung cho ciu tric mesoporous. Gia tri dién tich
bé mat riéng ctia TBT va TBA Ian luot la 2,86 m?/g
va 11,81 m?/g. Két qua cho thay, dién tich bé mat
riéng cta vat liéu TBA 16n hon gdp khoang 4,1 Ian
so v6i TBT, titc la sy hoat hda than bun bai HsPOs
da cai thién dang ké dién tich bé mat riéng cho vat
liéu.

D€ x4c dinh cac nhom chttc trén bé mat vat
liéu cac mau TBT va TBA duoc ghi phd FTIR nhu
hién thi trong Hinh 5. K&t qua cho thay rang, ca
hai mau TBT va TBA déu xudt hién viing hap thu
rong trong khoang ttr 3600-3100 cm! dwoc cho la
6 lién quan dén dao dong hoa tri cua lién két O-
H trén bé mét than bun do lién két hydro lién
phan t& va ndi phan tir cia cac hop chat cao phan
tt [4, 5]. Dinh tai 2926 cm™! va cac dinh nam trong
khoang sd song tir 1720 - 1710 cm™! twong ting voi
dao dong hda tri cua lién két C-H va C=O [6]. Cac
dinh hap thu trong khoang 1620-1630 cm™ va dinh
tai 1450 cm! ¢6 lién quan dén dao dong cua anion
carboxylat (-COO-) [5]. Cac dinh hdp thu nam
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trong khoang 1000-1110 cm™ la dao dong hoa tri

cua lién két C-O [4]. Cac dinh tai sd song 788 cm!

va 688 cm! twong tng vdi dao dong hoda tri cta

Si-O va Al-O-5i (7). Cac dinh trong khoang ttr

468-464 cm la dao ddng cua lién két Si-O-Si [7].
aj b

Hinh 3. Anh SEM ctia cdc mAu: a TBT va b TBA.

40

304 SgeT (MPlg)
TBT 286

TBA 11,81

20 4

Thé tich khi bi hip phu (cm®/g)

st bl

0.0 0.2 0.4 0.6 08 10
Ap sudit trong d6i (P/Po)

Hinh 4. Puong déng nhiét hdp phu - giai hdp N2 ctia
cac mau TBT va TBA
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Hinh 5. Phé FTIR ctia cdc mau TBT va TBA.

3.2 Danh gia sw hip phu ion Cd?
Anh huéng cta thoi gian hdp phu

Két qua ¢ Hinh 6 cho thdy, sy hdp phu ion
Cd?* trén TBA dién ra nhanh chéng trong khoang
15 phat dau tién, sau d6 qua trinh hap phu gan
nhu dat can bang tai thoi diém khoang 60 phut.
Tuy nhién, d€ dam bao cho qué trinh hap phu -
giai hdp cac ion Cd? trén TBA dién ra hoan toan,
ching t6i chon thoi gian hdp phu thich hop dé
khao sat 1a 90 phut.
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Hinh 6. Sy phu thudc gitta dung lwong hap phu ion
Cd? trén TBA theo thoi gian hdp phu.

Anh hwéng cta lugng chit hdp phu

Dé€ khao sat anh hudng cua luong chat hap
phu dén hiéu suat va dung luong hap phuy, thi
nghiém duoc tién hanh ¢ cac khoi lwong TBA
khac nhau 0,25; 0,05; 0,75; 1,00 va 1,25 g. Hinh 7
cho thdy, hiéu suat hap phu ion Cd? trén vt liéu
hap phu tang dan, trong khi d6 dung luong hap
phu lai giam dan cung véi su tang lwong chat hap
phu. Diéu nay dwoc giai thich do khi tang luwong
chat hap phuy, dong nghia véi su tang cta cac vi
tri hdp phuy, nén lam tang hiéu suat hap phu. Sy
giam dung luwong hap phu ¢ trén chu yéu la do su
ton tai cua cac vi tri hoat dong khong bao hoa
trong qua trinh hdp phu va do d6, luong chat hap
phu du thtra sé duoc yéu cau dé hap phu ion Cd?
[3, 8]. Hiéu sudt hdp phu dat gia tri nhé nhat
(54,73%) tai lwong chat hap phu 0,25 g va dat gia
tri 16n nhat (84,47 %) tai lugng chat hdp phu 1,25
g va quy luat vé su tdng hiéu suat hap phu theo
su tang lwong chat hap phu cling duoc tim thay ¢
cac cong trinh nghién ctu da cong bd trudc day
[3, 4, 8]. Theo nhitng két qua nay, lwong chat hap
phu 0,50 g/L duoc chon la gid tri t6i vu cho cac thi
nghiém hdp phu.

10
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Hinh 7. Sy phu thudc gitta hiéu suét va dung lugng
h&p phu ion Cd? trén TBA theo luong TBA

Anh hwéng cta pH dung dich Cd2+ ban diu

Gia tri pH cua dung dich la mot trong
nhitng thong s6 quan trong trong hap phu ion
Cd? va ddc biét anh hudéng manh d6i véi vat liéu
hdp phu than bun, do bé mdt ctia n6 chita nhiéu
nhém chiee acid. Viéc diéu chinh d6 pH ctia hé
phan Gng c6 thé gay ra sy phan ly ctua cac nhém
chtc trén bé mat than bun, tir d6 ¢6 thé lam giam
hodc ting dang k& hiéu suat hadp phu cac cation
kim loai [4]. Theo sy tinh toan, tai nong d6 ion
Cd?r 150 mg/L thi gia tri pH d€ két tua cation nay
c6 gia tri khoang 8,66, do vay chung t6i chon
khoang gia tri pH thay d6i tix 3 dén 9 d€ khao sat
s anh huong cua né dén qud trinh hap phu. Cac
thong s6 cho sy hdp phu ion Cd?* trén vat liéu
TBA theo mdi treong pH khac nhau nhu dugc
trinh bay trong Bang 2.

Bang 2. Céc thong s6 cho sy hap phu ion Cd2+ trén vat
liéu TBA theo méi treong pH khac nhau.

pHdung vu Co Ce H e
dich (L) (mg/L) (mg/L) (%) (mgl/g)

0,1 150 83,80 44,13 13,24

0,1 150 7425 50,50 15,15
0,1 150 3521 76,53 22,96

O NN g W

0,1 150 21,82 8545 25,64

Két qua 6 Bang 2 cho thdy, pH dung dich
ban dau cé anh huong dang ké dén hiéu sudt va

dung luong hip phu cua vat liéu TBA. Hiéu sudt
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hap phu va dung lugng hdp phu ion Cd? ting
cung vdi sy gia tang gia tri pH. D&i v6i ion CdZ,
hiéu suat hdp phu thap nhat va cao nhat twong
ung 44,13 % va 85,45 % lan luot ¢ hai gia tri pH =
3 va pH = 9. Qua trinh hap phu ion Cd? trén vat

liéu TBA c6 thé ton tai cic can bang nhw sau [4]:
2R—OH +Cd*" = (R-0-)2Cd* +2H" (7)
2R—COOH +Cd* & (R—CO0-)Cd* +2H" (8)

Khi tang dan néng d6 ion H* (giam gid tri
pH) sé€ lam tang su proton hoéa va do d6 tang suw
tich dién duong trén bé mat than bun, gay ra
twong tac ddy tinh dién gitta bé mdt than bun
mang dién tich duong va cation Cd?, lam giam
hiéu suat hdp phu. Nguoc lai, khi giam dan nong
do ion H* (tang gia tri pH) sé lam giam su proton
héa va do dé ting sy tich dién am trén bé mat
than bun, gay ra tuong tac hat tinh dién gitra bé
mat than bun mang dién tich am va cation Cd?,
lam tdng hiéu sudt hap phu. Ngoai ra, cong trinh
[4] con cho ring tai ving pH cao (pH > 7) hiéu
sudt hdp phu 16n c6 thé€ do mét phan ion Cd? bi
két tua khi tich s6 nong do cta ching vuot qua
tich s6 tan Tqon),- Tl cac két qua nay, ching toi
nhéan thdy pH dung dich ban dau thich hop cho
sw hap phu ion Cd? 1a xdp xi 7.

Anh hwéng cta néng d6 dung dich Cd2+ ban
dau

Céc thoéng s6 cho sy hap phu ion Cd? trén
vat liéu TBA theo sy thay ddi nong d6 ion Cd*
ban dau ¢ Bang 3 cho thdy dung luwong hap phu
ion Cd? trén vat liéu TBA tang, trong khi d6 hiéu
suat hap phu lai giam cung véi sy tang nong do
ion Cd? ban dau. Viéc ting dung luwgng hdp phu
theo su tang nong dd la do & néng d6 Cd? ban
dau cao da gay ra hiéu ting gradien néng do 16n,
tirc 1a tang cuong luc day gitra cac ion kim loai 1an
nhau trong pha long dé& chung dé dang tap hop
dén bé mit pha ran ctia vat liéu hap phu [8, 9].

DOI: 10.26459 /hueunijns.v133i1A.7293

Tuy nhién, 6 néng do6 ion kim loai ban dau cao sé
gay ra sy canh tranh 1én gitta cac ion kim loai,
dong thoi chting gay ra sy can tro 1an nhau trong
qua trinh tap hop dén bé mat chat hdp phuy, trong
khi d6 s8 lugng tam hap phu khong thay ddi, dan
dén lam giam hiéu suat hdp phu [8, 9].

Bang 3. Cac thong sd cho sy hdp phu ion Cd?* trén
vat liéu TBA theo sy thay déi nong d¢ ion Cd?*

ban dau.

Co(mg/L) 130 150 170 190 210

Vaa (L) o1 o1 01 01 01
C.(mg/L) 1458 3050 41,50 5818 7246
qe(mg/g) 23,08 2390 2570 2636 2751
H (%) 8878 79,67 7559 69,38 6550

Dénh gia ding nhiét hdp phu

Céc thong s8 cho qué trinh khao sat dang
nhiét hap phu ion Cd? trén TBA theo cac mo hinh
dang nhiét hdp phu Langmuir va Freundlich dwoc
trinh bay trong Bang 4. Nhu thé hién trong Bang
4, hé s6 twong quan R? thu duoc theo hai mo6 hinh
déng nhiét hap phu Langmuir va Freundlich d6i
v6i qua trinh hdp phu ion Cd* la kha cao (R? >
0,92), chiing t6 dit liéu hadp phu ion Cd?* trén TBA
duwoc mo ta tét theo ca hai moé hinh nay, tuy
nhién, m6 hinh déng nhiét Langmuir té ra phu
hop hon so véi Freundlich do né c6 hé s6 twong
quan 16n hon va né cling phtt hop véi cac cong
trinh nghién ctru [6, 10]. Bang 4 con cho thay, gia
tri thong s8 can bang Re = 0,0239, titc 1a nam trong
pham vi: 0 < Ru <1 va gia tri nr = 9,07 > 1. Tt¢ cac
két qua nay c6 thé két luan ré“mg qua trinh hap
phu ion Cd? trén TBA xay ra thudn loi.
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Bang 4. Cac thong s& cho qua trinh khao sat ¢éang nhiét hdp phu ion Cd?* trén TBA.

M6 hinh Langmuir MBS hinh Freundlich
Ki (L/mg) g (mgfg) R R nr Kr(mg/g) R
0,19 29,07 0,9972 0,0239 9,07 16,92 0,9281

Pénh gid dong hoc hap phu

Céc thong s6 cho dong hoc hdp phu ion
Cd? trén vat liéu TBA theo mo6 hinh ddng hoc
biéu kién bac 1 va mo hinh déng hoc biéu kién bac
2 dugc trinh bay trong Bang 5. Két qua cho thay
rang theo md hinh dong hoc biéu kién bac 1, méc
du gia tri R? & cac gia tri nong d6 ion Cd?* khac
nhau kha 16n (dao dong tir 0,90 dén 0,92) nhung
cac gia tri dung lwong hdp phu tinh theo phuong
trinh dong hoc bi€u kién bac 1 c¢d sy sai khac
nhiéu so voi cac cac gia tri dung luong hap phu

thu duoc tr thiee nghiém nén sy hap phu ion Cd*

trén TBA khong tuan theo phurong trinh dong hoc
biéu kién bac 1. Nguoc lai, d6i voi mod hinh dong
hoc biéu kién bac 2, hé s6 twong quan R? thu duoc
cho ion Cd? kha cao (> 0,99), hon nita giita cac gia
tri dung luong hdp phu tinh theo phuong trinh
ddng hoc bac 2 va cac gid tri dung lwong hap phu
thu duoc tir thuc nghiém la gan nhau. Do do6, ¢6
thé nhan dinh qud trinh hdp phu ion Cd? trén vat
liéu TBA duoc mo ta tdt boi phuong trinh dong
hoc hip phu biéu kién bac 2. Két qua nay clng
phtt hop v6i mot s6 cong trinh nghién ctru da béo

cao trudc day [4, 6, 1].

Bang 5. Cac thong s6 cho dong hoc hdp phu ion Cd2+ trén vat liéu TBA.

Co (mg/) Dong hoc bac1 Dong hoc bac2 g thuc nghiém
R? ki(1/phit) g (mg/g) R? k(g/mg.phit) g (mg/g) ~ (M&/8)

130 0,9183 0,0718 24,61 0,9998 5,53.10+ 22,27 21,08

150 0,8966 0,0774 31,67 0,9998 4,39.10+ 24,51 23,16

170 0,9069 0,0671 39,65 0,9985 5,32.10+ 28,99 25,88

4  Kétluan

b3 tién hanh hoat hda thanh cong than bun
boi HsPO: & nong d6 2,0 M va tién hanh sdy mau
& 150 °C trong 6 gid. O cac diéu kién nay vat liéu
than bun duoc hoat héa c6 dién tich bé mat riéng
(11,81 m?/g) va dd x8p 1én hon so véi mau than
bun tho. Cac dir liéu thuc nghiém hdp phu ion
Cd?* trén TBA cho thdy duwoc mo ta t6t theo ca hai
mo hinh dang nhiét Langmuir va Freundlich, tuy
nhién mo6 hinh déng nhiét hdp phu Langmuir to
ra phtut hop hon. Vat liéu than bun dugc hoat hoa
c6 gia tri dung lwong hdp phu cuc dai 1a 29,07
mg/g. Ngoai ra nghién cttu con cho thdy sy hap

phu ion Cd? trén than bun hoat héa tuan theo moé

12

hinh dong hoc biéu kién bac 2. Tlr nhiing két qua
nghién cttu trén cho thdy vat liéu hap phu tir than
bun ¢ nhiéu tiém néng trong viéc loai bo ion Cd?*
noi riéng va cac ion kim loai ndng noéi chung trong

dung dich nudc.
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