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TOM TAT

Chung té6i da nghién ctru khd hép phu
cadimi (Cd?*) trong dung djch bdng ba budi
sau trich ly tinh dau va déng thoi, chung téi
da tién hanh hoat héa ba buéi bang acid
citric két hop véi natri hydroxide dé téng hiéu
qua hép phu. Két qué khdo sét hé hap phu
tai mé hinh tihh c6 hiéu sudt cao nhét la
88,04% tai gia tri pH dung dich = 7, néng do
Cd2* d4u vao = 25 mg/L, khéi lvong ba budi
= 0,1 g, kich thuéc hat 0,1 — 0,5 mm, thoi

gian cén bang la 80 phut, trong diéu kién
nhiét dé phong. Qua thuc nghiém cho thay,
duong hédp phu ddng nhiét cadimi cda ba
bwdi hoat héa tuan theo mé hinh Langmuir.
Két qua khao sét ciing cho thdy ba budi hoat
héa cé dung luong hép phu cao, dat Gmax =
39,8 mg/g. Nghién ctru da cho thdy ba buéi
trich ly tinh d4u hoat héa véi acid citric két
hop véi natri hydroxide cé thé dng dung dé
xt ly nuéce thai chira cadimi trong thyc té.

Terkhéa: Hap phu sinh khéi, kim loai ndng, ba bwéi sau trich ly tinh d4u, Cadimi.

MO PAU

Cadimi 1a nguyén t6 kim loai co nhidu ung
dung trong cudc séng, cong nghé, san Xuit nhu
san Xxuat va ti ché chi, khai thic va ché tao
quang, dét nhuom, dién ta... Tuy nhién, khi
khong dugc kiém soat va quan 1y nghiém ngat
trong quéa trinh sir dung va lwu trit, cadimi dé
dang di vao méi trudng (chi yéu méi trudng
nudc) va gy hai dén sic khoe cua con ngudi
thong qua qua trinh tich liy sinh hoc. Vi thé,
nhiéu cong trinh nghién ctru vé& phwong phép xir
1y cadimi trong nudc thai nhu thay doi pH dé két
toa kim loai, cac qua trinh mang, trao di ion
duogc tién hanh va dé xuat... Tuy nhién, nhing
phuong phap trén déu c6 nhitng khuyét diém nhur
chi phi cao, diéu kién van hanh nghiém ngit.
Thoi gian gan day, phuong phap st dung sinh
khéi 1am vat liéu hip phu dang cho thay nhiéu wu
diém (gia thanh ré, c6 thé thu hdi kim loai bi hdp
phu...) va tinh kha thi &tng dung.

T dic diém ty nhién va kinh té cta Viét
Nam, nuéc ta thuan loi phat trién nganh cong
nghiép tinh dau, dic biét 1a tinh dau budi. Song,
lugng ba budi phat sinh chua duge danh gia gia
tri tai sir dung va thuong duoc chén theo chét
thai ran, gay hai dén moi truong séng. Trong bai
b4o nay, chiing t6i trinh bay két qua nghién ciru
kha nang hap phu Cd?* trong méi truong nudc
cua vat liéu hdp phu tir ba budi sau trich ly tinh
dau nham tan dung ba budi nhu mot vat liéu hap
phu trong viéc xtr 1y 6 nhiém nudc do kim loai
nang.

THU'C NGHIEM
Héa chét va thiét bi
Héa chit

Acid Citric, 3Cd>S04.8H,0, NaOH, dung

dich Cd,SO4 chuan géc 1000 mg/L, HCI
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Céc hoa chét sir dung dé nghién ciru déu co
do tinh khiét PA.
Thiét bi, dung cu

May lic KS 260 basic, ti siy Memmert, may
do pH LAB 860, can dién tir 4 s Adventurer
Ohaus, may sang vat liéu, may khudy tir.

Méy cuyc phé VA Metrohm 797 va mot s6
dung cu thi nghiém khac.

Quy trinh trich ly tinh ddu buéi

Buai st dung trong thi nghiém 1a budi Nam
Roi (Citrus Grandis (L.) Osbeck) duogc thu tir cac
sap trai cdy doc duong Cao Thang, Q3, thanh ph
H6 Chi Minh.

V6 budi sach dugc tach bé phan vo trang, chi
ldy phan vo xanh (phan chii yéu chira tinh dau).
Thai vé budi thanh khéi c6 kich thudc khoang
1cm x 1em (Néu can bao quan dé st dung lau dai
thi ngdm vo budi trong dung dich mudi an 25%).
Rira vo budi bang nuéc may, sau d6 ngdm vo
trong con thuc pham 80% trong 48 gio. Vo tiép
tuc dugc ngam trong con thyc phim 96% trong
24 gio. Tiép theo, vo duogc chung cit trong ndi
trong 2 gio. Sau cung, vo dugc rira sach bang
nu6ce cat 2 1an. San phim thu dwoc goi 1a bi budi
(Nguyén Tho, Pham Ngoc Thach, 2010).

Ché tao vat liéu hip phu tir bi budi

Bi budi duoc chia lam nhidu phan dé trong
céc dia petri va say & nhiét d6 60°C dén khi dat
khdi lugng khong d6i (khoang 48 gio), goi 1a ba
budi thod
Ché tao bi buéi khéng hoat héa

Bi budi thd dwoc rira nhidu lan bang nudc
cit 2 lan cho dén khi nuéc rira khong con mau.
Sau d6 ba budi dugc sdy & nhiét do 85°C dén khi
dat khdi lugng khong doi.

Ché tgo bi buwéi hoat héa

80g ba buosi thd duoc khudy véi 3L acid
citric 0,6M trong 90 phut. Tiép theo, loc lay phan
b va sdy & nhiét do 60°C trong 24 gio. Sau do
nang nhiét d¢ sdy 1én 120°C trong 90 phiit. Sau

khi sdy, tién hanh rira vat liéu bé“mg nudc cat 2 1an
dén khi moi truong trung tinh. Vat lidu tiép tuc
dugc hoat hoa bang cach khudy véi 5L dung dich
NaOH 0,3M trong 180 phut. Sau d6, vét liéu
duoc ria véi nude cat 2 lan dén khi méi truong
trung tinh. Cudi cung, vat liéu dugc Séy & nhiét
d6 85°C dén khi dat khdi lwong khong doi.

Cac thi nghiém nghién ciru

Anh huong cua pH dung dich dén kha ning
hap phu cua hai loai vat liéu.

Anh huong cua kich thuéc hat cua hai loai
vt lidu dén kha niang hap phu.

Khao sat duong dang nhiét hip phu
(Freundlich va Langmuir) cta hai loai vat li¢u
d6i véi Cd?".

Khao sat thoi gian can bang hip phu - mé
hinh dong hoc Langeren.

Khao sat kha niang giai hdp va tai sir dung
cua 2 loai vat liéu.

Nong d6 Cd?* truée va sau khi hdp phu dugc
xéc dinh bang phuong phép cuc phd véi may VA
Metrohm 797.

Dung luong hip phu dugc tinh theo cong
thure:

_ Co - ch

Trong do:

q: dung lugng hap phu (mg/g)

m: khéi luong vat liéu hap phu (g)

Co, Cev: NONg d6 Cd?* ban dau va can bang
sau hap phu (mg/L).

V: thé tich dung dich (L).

Dung luong hap phu cuc dai dugc xac dinh
theo phuong trinh déng nhiét hip phu Langmuir
dang tuyén tinh nhu sau:

Co_ 1 1

q B Omax Cov + Omax-K

@

Trong d6: qmax: dung lwong hap phu cuc dai
(mg/g); K: hiang sé Langmuir
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Céac hé sb dic trung cho hé hip phu dang
khao sat dugc xac dinh theo phuong trinh dang
nhiét Freundlich dang tuyén tinh nhu sau:

1
lgq = .19Cen + 19K 3
Qeo: dung lwong hap phu tai trang thai can
bang. (mg/g); Ce: nong d6 dung dich tai trang
thai can bang hip phy; Ky hing sé hip phu
Freundlich (ing véi timg diéu kién hap phuy;

1 o
N bac mii cua bién C Iudn nho hon 1.

M5 hinh Lagergren gia bac 1

d
o = o - )

Oev: dung lugng hap phu cua pha ran tai thoi
diém can bang (mg/g); qu dung luong hip phu
ctia pha rén tai thoi diém t (mg/g); ki: hang sé téc
d6 cua qué trinh hap phu tuong tng véi md hinh
Lagergren gia bac 1 (1/phut).

Thuc hién phép tich phan cho phuong trinh
viphan (3) véicant=0dént=tva q=0dénq
= (cb, ta co:

Ln(ger — q) = InQep — kat (5)
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Hinh 1. Sy thay ddi hiéu suét xir 1y theo pH ciia 2
loai vat liéu hap phu

M6 hinh Langergren gia bac 2:

8 = e ®)

Qev: dung lugng hap phu ciia pha ran tai thoi
diém can bang (mg/g); q: dung luong hip phu
ctia pha ran tai thoi diém t (mg/g); ko: hang sé tc
d6 cua qué trinh hap phu tuong tng véi mé hinh
Lagergren gia bac 2 (g/(mg.phut)); Thuc hién
phép tich phan cho phuong trinh vi phén (4) voi
cant=0dént=tvaq=0dén q= g, ta co:

L 1, et 11

Qob = Gt~ Qb Gt~ KoGeb” Qo

(6)

4)KET QUA VA THAO LUAN
Khio sat gia tri pH toi wu ciia hai loai vat ligu
Cho 0,1g mdi loai vat liéu hap phu co kich
thuéc 0,1 — 0,5 mm vao erlen thé tich 250 mL,
thém vao d6 100 mL dung dich Cd?* 25 ppm. Sur
dung dung dich HCI hoic NaOH lodng diéu
chinh dén cac gia tri pH xéac dinh tir 1 — 7. Cac
dung dich duoc lic trén may lic trong 180 phit,
tbc d6 150 vong/phit tai nhiét do phong. Xac
dinh ndng d6 Cd?* con lai trong dung dich sau
khi hap phuy.

25
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E BE ilhirghost
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L
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Hinh 2. Sy thay d6i dung luong hép phu theo pH ciia 2
loai vat liéu hap phu
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Gidi thich: Su phu thudc cua kha niang hip
phu kim loai nang vao gia tri pH cta dung dich
¢6 lién quan dén cac nhom chirc c¢6 trén bé mat
cua vat lieu hap phu va tinh trang héa hoc cia
kim loai hién dién. Tai pH thap, ion H* chiém
chd céac trung tam hip phu trong ba budi, gay ra
lyc day tinh dién 1én ion Cd?* nén lam han ché
ion Cd?* tiép xtc véi trung tam hap phu. Dong
thoi, khi pH dung dich thap lam mat kha ning
hoat dong cua cac nhoém chirc nhu gdc cacboxyl
va hydroxyl ¢6 trong v6 buai (Gabriela Huaman
Pino, 2006). Tai cac gia tri pH cao hon, dung
dich ton tai nhiéu ion OH" hon, vat liéu hap phu

CH, — COONa

HC —C——COO0ONa

0CO —CH; —

dugc tich dién 4m nhidu hon, do d6 c6 thé hip
phu nhiéu Cd?*

Mait khac, ba budi hoat hoa lai co hiéu suat
xir 1y cao hon han (khoang 25%). Nguyén nhén la
do trong bi budi hoat héa, khong chi ton tai kha
ning hap phu tuong tu cta ba budi khong hoat
hoa ma con ¢ kha niang thyc hién trao ddi ion
V6i cac ion Na* co trong bd budi, theo co ché
sau: tai cac nhén tb trao d6i ion hinh thanh tir qua
trinh hoat hoa s& xay su thay thé natri trén nhan
t6 trao ddi bang ion Cd?* trong dung dich. Cac
ion Na* di chuyén vao trong dung dich (Lé Van
Cét, 2002).

i, — €00
HC—C— coo—""

O0CO —CH: o

Hinh 3. Trao d6i ion Na* va Cd?* trong b budi hoat hoa

Tém lai, tir cac chénh léch vé hiéu suét va
dung luong hap phu tai ting cap gia tri pH, ¢
thé nhan thiy trong hé hip phu véi ba buoi
khong hoat hoéa, tdc dung tich dién am cho vét
liéu cua ion OH" thé hién rat rd o cap pH = 1 va
pH = 2, cip pH = 3 va pH = 4. O bi budgi hoat
hoda, tac dung tich dién am cho vét li€u caa ion
OH-" thé hién rat rd ¢ cap pH = 2 va pH = 3, cap
pH =3 va pH = 4. pH cao hon 7, két tia Cd(OH),
mau tring xanh xuat hién.

Dua vao két qua trén, tai pH = 7 sy hap phu
1a ti wu, cac thi nghiém sau s& dugc tién hanh
taipH =7.

Khio sat kich thwéc hat vat liéu toi wu

Chuan bi 0,1g mdi loai vat liéu vat liéu voi
cac kich thudce: nho hon 0,075 mm; 0,075 — 0,1
mm; 0,1 — 0,5 mm; I6n hon 0,5 mm. Cho vat liéu
vao erlen thé tich 250 mL, thém vao erlen 100
mL dung dich Cd?* 25 ppm, pH dung dich = 7.
Lic cac dung dich bang may lic c6 toc do 1a 150
vong/phut trong 180 phat. Xéac dinh nong do Cd?*
con lai trong dung dich.
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Hinh 4. Sy thay d6i hi¢u suét xu Iy theo kich thuéc
cua 2 loai vat li¢u hap phu

C6 thé thay, khi kich thudc cua vat ligu ting
thi hiéu suat va dung luong hap phu cua ca hai
loai vat liéu déu tang. Tuy nhién, khi kich thudc
hat 16n hon 0,5 mm thi hiéu suit va dung luong
hip phu cua ca hai loai vat liéu déu giam. Tai
kich thuéc hat 1a 0,1 — 0,5 mm, ca hai loai vat
liéu déu dat dung luwong va hiéu suat hip phu la
cao nhat. Trai lai, tai kich thudc hat nho hon
0,074 mm, hai dai luong trén lai dat gid tri thap
nhét.

Gidi thich: Theo Gabriela Huaman Pino
(2006), hat co kich thuéc 16n co dang hinh cau
thong thuong co sy chuyén khéi bé mat tot hon
S0 Vé6i céac hat ¢o kich thuéc nho hon nén hiéu
suat hip phu cao & hat 0,1 — 0,5 mm. Tuy nhién,
hat 16n hon 0,5 mm lai ¢6 hiéu suat thip hon so
vai hat 0,1 — 0,5 mm. Bai vi, khi kich thudc hat
qua 16n (I6n hon 0,5 mm) thi dién tich bé mat
nho nén sy tiép xuc gitra vat lidu va ion Cd?* bi
han ché. Nhu vay, co thé thiy & ca hai loai vat
lieu khi khao sat kich thudc hat téi wu, sy chuyén

Hinh 5. Sy thay dbi dung luong hép phu xir Iy theo kich
thude cta 2 loai vat liéu hap phu

khéi va dién tich bé mat déu c6 anh huong dén
hiéu suat hiap phu. Bong thoi, khi so sanh hiéu
suit hap phu & hat c6 kich thudc 16n hon 0,5 mm
va hat ¢6 kich thuéc nhé hon 0,074 mm, su
chuyén khéi co anh huong dén hiéu suat hap phu
Ién hon so véi dién tich bé mat.

Dua vao két qua trén, tac gia chon hat c6
kich thuéc 0,1 — 0,5 mm la diéu kién cho céc thi
nghiém tiép theo.

Khao sat thoi gian hip phu - mé hinh déng
hoc Langeren

Thi nghiém duoc thyc hién bang cach cho
0,1g vat liéu hap phu vao erlen 250 mL. Cho 100
mL dung dich Cd?* 25 ppm, pH = 7 vao erlen. Hé
hip phu duoc lic véi tée do 1a 150 phut véi thoi
gian khac nhau: 5 phut, 10 phut, 15 phut, 30 phut,
40 phat, 50 phat, 60 phat, 70 phat, 80 phut, 100
phat, 120 phat, 150 phat, 180 phut. Két qua khao
sat dugc cho tai Bang 4 — phu luc:
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Hinh 6. Sy thay doi ctia hiéu sudt hap phy Cd?* ciia 2
loai vét liéu theo thoi gian

Tir thyc nghiém cho thiy ba buai khong hoat
hoa co6 thoi gian can bang hap phu 1a 40 phat,
trong khi ctia ba budi hoat héa la 80 phat. Dua
trén sb liéu c6 duoc tir thi nghiém nay, ching t6i
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Hinh 8. D4 thi phuong trinh Langeren gid bac 1 ciia bd

budi khong hoat hoa
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Hinh 10. D) thj phuong trinh Langeren gia bac 2 cia ba

budi khong hoat hoa
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Hinh 7. Sy thay déi cia dung luong hip phu Cd?* cua 2
loai vt liéu theo thoi gian
tinh todn cac gia tri cho phuong trinh dong hoc
Langeren gia bac 1 va gia bac 2, duoc thé hién
qua céc db thi sau:

25
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Hinh 9. DJ thj phuong trinh Langeren gia bac 1 cua b
budi hoat hoa
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Hinh 11. D4 thi phuong trinh Langeren gia bac 2 ciia b
buoi hoat hda
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Tir phuong trinh dong hoc Langeren, chung t6i tinh dwoc cac thong sé theo Bang 1:

M6 hinh Langeren béc 1 gia M6 hinh Langeren béc 2 gia
K1 (1/phit) | Qeb (Mg/g) R? K2 (g/mg.phut) Qcb (Mg/g) R? Qcb thue
nghiém
Ba bwéi khong hoat hoa
01055 | 795 | 0946 | 0,01 [ 1733 | 0998 | 16,04
Ba bwéi hoat hoa
00586 | 125 | 0973 | 0,009 | 2342 | 0999 | 22,2

Tir hé s6 twong quan, chung t6i thy ca 2 vat
liéu déu tuan theo moé hinh dong hoc Langeren
gia bac 2. Khi so sanh vé toc do phan g, tac gia
thiy ¢ ca 2 md hinh dong hoc, ba budi khong
hoat hoa xay ra qua trinh nhanh hon ba budi hoat
hoa (gip 1,41 lan). Boi vi, ¢ ba buoi hoat hoa,
xay ra 2 qua trinh xir Iy 12 hap phu Cd?* tai cac
trung tim hap phu va trao ddi ion véi cac ion Na*
¢6 trong ciu trac vat lieu. Khi thuc hién trao doi
ion, c6 nghia 13 cac ion Na* b thay thé boi Cd?*
trong cau trac vat lidu, diéu nay tao ra dong di
chuyén ngugc chiéu véi cac ion Cd?%*, giy anh

7 = OO4S% + .00
A= 0998

0

04

Eo gl

Hinh 12. Sy phu thudc ciia Cep/q va Cep ciia Cd?* (Ba
budi tho)

0 0

Tir cac két qua trén, dung luong hap phu cuc
dai lan luot cua ba budi khong hoat hoa 1a 22,07
mgCd?*/g, cua bd budi hoat héa 1a 39,8
mgCd?*/g.

huong dén viéc van chuyén Cd%* tir moi truong
vao bén trong chét hap phu
Khio sat dwong dfmg nhiét ciia hé hz"ip phu
Dung lugng hdp phu cuc dai cua vat ligu
duoc xac dinh theo mé hinh hap phu dang nhiét
Langmuir. Thi nghiém duogc thuc hién véi sy
thay d6i nong d6 hip phu ban dau tr 1 — 80
mg/L. Hé hap phu gém 0,1g vat liéu hap phu va
dung dich Cd?* 25 ppm tai pH 7 va duoc lic voi
toc do 150 vong/phut trong 180 phut.

1.2
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206
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Hinh 13. Sy phy thudc ciia Ceb/q va Cep cia Cd?* (Ba
budi hoat hoa)

Tinh chat cua hé hap phu duge xac dinh qua
md hinh dang nhiét Freundlich.
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Hinh 15. Sy phu thudc ctia Lgqeh va LgCeb cua Cd?* (Ba
budi hoat hoa)

Bing 2. Bang két qua cta duong hap phu déng nhiét mé hinh Langmuir va mé hinh Freundlich ctia 2
loai vat liéu khao sat

. . Langmuir Freundlich
Kim loai
Qmax(mg/g) [ K(L/mg) | R2 n | K | R?
Ba budi khong hoat hoa
Cd2+ | 22,07 | 0,48 | 0,9983 | 2,48 | 5,76 | 0,9298
Ba budi hoat hoa
Cd2+ | 39,8 | 0,355 | 0,9979 | 1,88 | 8,16 | 0,9097

Tir phuong trinh dang nhiét Freundlich cho
thiy rang ba khong budi hoat hoa (n = 2,48; K¢ =
5,76) va ba budi hoat héa (n = 1,88, K = 8,16)
déu c6 kha ning hip phu hoa hoc. Theo TrayBall
(1980), gia tri n tir 1 — 10 dédc trung hé hap phu
thuc su tot.

Két qua khao sat duong dang nhiét hap phu &
ca hai loai vat liéu cho thiy ca ba buéi hoat hoa
va khong hoat héa déu phi hop voi md hinh hip
phu Langmuir. Nghia 1a mdi ion Cd?* chi lién két
v6i mot trung tam hap phuy.

Khao sat kha ning gidi hip va tii sir dung ciia
2 loai vat liéu

Giai hap va tai s dung vat liéu hap phu la

yéu t6 quan trong khi xét dén tinh kha thi ung

dung vao thyc té cua vat liéu. Thi nghiém khao
sat kha nang giai hap cua vat liéu dugc thyc hién
nhu sau: 5g vat liéu sau hip phu duoc cho vao
becher 5L, thém dung dich HCI 0,1M. Hdn hop
dugc khudy voi toe do 200 vong/phit. Sau 120
pht, tién hanh loc va thu lai vat liéu. Sau do rira
vt liéu véi nudc cat 2 lan dén khi dat méi truong
trung tinh. Tiép theo sdy vat liéu & nhiét do 85°C
dén khéi luong khong doi.

Khi ¢ vat liéu da giai hip thi tién hanh thi
nghiém tai hdp phu nhu sau: chuan bi 0,1g vat
liéu co kich thuéc hat 0,1 — 0,5 mm va thém 100
mL dung dich Cd* 25 mg/L, pH = 7. Hé duoc
lic véi toe do 1a 150 vong/phut, nhiét o phong.
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Hinh 16. So sanh hiéu suét tai h?ip phu cua 2 lodi vat li¢u

Nhin chung, ca 2 loai vat liéu sau khi giai
hdp va tai hap phu co hiéu suat xir Iy thap dan.
Tuy nhién, do chénh léch hiéu suat gira 2 lan hap
phu lién tiép cua ba buoi hoat héa thip hon so
V&1 ba budi khong dugc hoat hoa.

KET LUAN

Di ché tao duogc vat lidu hip phu tir ba bugi
theo 2 dang: ba budi thé khong hoat hoa va ba
budi hoat hoa vai acid citric va NaOH.

Di khao sat kha nang hap phu cua 2 loai vat
liéu: ba budi thé va ba budi hoat héa voi acid
citric két hop véi NaOH. Tir cac két qua khao sat
cho thay, ba buoi hoat hoa c6 kha ning hap phu
t6t hon so v&i ba budi tho.

Di nghién ctru anh huong caa mot sé yéu to
anh huéng dén sy hip phu cua vat liu khao sat
ddi voi Cd?. Két qua thu duogc cho thay:

—  Ca 2 loai vat liéu hap phu xu 1y tot khi dung
dich Cd?* lam viéc & pH = 7, kich thuéc hat
tr0,1-0,5.

—  Thoi gian dat can bang hap phu trong dung
dich Cd?* d6i véi ba budi tho 1a 40 phut, ba
budi hoat hoa 1a 80 phut.

Pi xac dinh dugc dung lwong hép phu cuc
dai cua ba buoi tho 1a 22,07 mgCd?*/g, ba budi
hoat héa 13 39,8 mgCd?*/g.

Di khao sat kha nang giai hap va tai hap phu
cua ca 2 loai vat liéu. Qua do, ba buéi hoat hoa
¢6 kha nang hoan nguyén va tai xi 1y tot hon so
v6i ba buoi thd. Kha ning hoan nguyén tot cia
vat liéu hip phu 1a yéu té quan trong dé danh gia
tinh kha thi tng dung thuc té.
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PHU LUC

Bing 1. Sy thay d6i dung luong hip phuy theo ndng d6 dau vao ciia dung dich va cac gia tri tinh toan
cho phuong trinh dang nhiét Langmuir.

Co (mg/L) | 1 | 5 [ 10 [ 20 | 25 | 40 | 60 [ 80
Ba budi khong hoat hoa
Cen (Mg/L) 0,06 03 14 | 54 | 89 | 206 | 39 | 585
Cenltlen (9/L) 0,04 0,06 016 | 037 | 055 | 1,06 | 1,86 | 272
qeb (Ma/g) 0,96 47 86 | 146 | 161 | 194 | 21 | 215
Ba budi hoat hoa
Cen (Mg/L) 0,04 0,44 08 | 22 | 28 11 | 246 | 423
CenlQeb (g/L) 0,05 0,1 009 | 012 | 013 | 037 | 069 | 1,12
qev (Mg/g) 0,96 4,56 92 | 178 | 222 | 29 | 354 | 377

Bang 2. Su thay d6i dung lwong hip phu theo ndng d6 dau vao cua dung dich va céac gia tri tinh toan
cho phuong trinh dang nhiét Freundlich.

Co (Mg/L) ‘ 1 ‘ 5 ‘ 10 ‘ 20 ‘ 25 ‘ 40 ‘ 60 ‘ 80
Ba budi khong hoat hoa
Cep (mg/L) 0,06 0,3 14 | 54 | 89 | 206 | 39 | 585
Ig Ceo -1,45 0,06 016 | 037 | 055 | 1,06 | 1,86 | 272
19 b -0,01 0,67 093 | 116 | 121 | 1,29 | 1,32 | 1,33
Ba budi hoat hoa
Ce» (Mg/L) 0,04 0,44 08 | 22 | 28 11 | 246 | 423
Ig Ceb -1,35 -0,36 01 | 034 | 045 | 1,04 | 139 | 1,63
19 oo -0,02 0,66 096 | 125 | 1,34 | 1,46 | 15 | 158

Bang 3. So sanh hiéu sudt hﬁp phu cua 2 loai vat ligu tai hép phu.

S6 14n giai hip Lén 0 Lan 1 Lén 2

Ba buwéi khong hoat hoa

Co (Mg/L) 25 25 25
Ceb (Mg/L) 8,9 10 13,8
geb (Mg/qg) 16,1 15 11,2
Hiéu suat 64,5 59,83 44,57
Ba buéi hoat héa

Co (Mg/L) 25 25 25
Ceb (Mg/L) 2,8 3,2 4
geb (Mg/qg) 22,2 21,8 21
Higu suét 88,64 87,15 83,94
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Bang 4. Két qua tinh toan cho phuong trinh dong hoc Langeren gia bac 1 va gia bac 2 ca 2 loai vat lidu.

Thoi gian (phat) [ ge(mg/g) [ gw(mglg) | Ln(w-—0q) | t/q(g.phat/mg)
Ba bwéi khong hoat hoa
5 10,89 1,639 0,459
10 12,7 1,205 0,787
15 14,95 16,04 0,086 1,003
30 15,66 -0,967 1,911
Ba bwéi hoat hoa
5 13,79 2,241 0,391
10 15,96 1,831 0,626
15 17,62 1,523 0,851
30 19,65 0,935 1,526
40 20,8 0,331 1,922
50 21,35 -0,165 2,341
60 2193 -1,328 2,735

The biosorption of cadmium ion (Cd?*)
In soluton by using pomelo waste after

extracting oll

e Nguyen Thi Thanh Hue
e Diep Chi Hai
University of Science, VNU-HCM

ABSTRACT

We used pomelo waste after extracting
oil to investigate for uptaking cadmium ion
(Cd?*) in solution. The material was activated
with citric acid and sodium hydroxide in order
to increase the adsorption efficiency. The
result of a batch process was at the highest
adsorption rate of 88,04% when the solution
pH was 7, the initial concentration of Cd2*
(hand-made solution) was 25mg/L, the

particle size of adsorpbent was 0,1 — 0,5mm
within 80mins at room temperature. The
material’s adsorption isotherm is suitable for
Langmuir isotherm and the maximun mass
of Cd?* adsorbed per mass of adsorbent is
39,8mg/g. In conclusion, the experiment
shows the adsorption ability of activated
pomelo waste on cadmium and its
application in waste water treatment.

Keywords: Biosorption, waste after extracting pomelo essential oil, cadmium
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