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TOM TAT
Phwong phdp nghién ciu gian dogn da duoc sur dung dé nghién ciru dong hoc gia doi voi sie
hdp phu Cr(VI) bang vé qua dira nuoc. két qua thu dwoc xdc nhdn qud trinh hdp phu Cr(V1) tuan

theo dong hoc gid bdc hai. Tir méi quan hé tuyen tinh giita dung lwong hdp phu véi nong dg chdt
hdp phu, dung tich hdp phu cwc dai thu dwoc bang 90,73 mg/ g.

ABSTRACT

Batch experimental mode was used to study pseudo-kinetic models for adsorption of Cr (VI)
by fruit coir pith of Nipa Palm. The obtained results confirmed that the adsorption process of Cr
(V1) followed the pseudo-second kinetic model. From the linear relation between adsorption
capacity and dose of adsorbent, the maximum adsorption capacity, gemax (Mg/g) obtained to be of
90. 73 mg/qg.

1. MO DPAU

Pong hoc phan ung 1a 1 co s& dé nghién ctru qua trinh hip phy bé mat. Cac tham sé thu
dugc cho biét trang thai cia hé va cé ¥ nghia trong thuc té dé thiét ké hé thong hap phu. Céc
phuong trinh dong hoc hap phu dugc xay dung dua vao su bién thién nong do cc chat phan tmg
hodc bién thién dung luong hip phu cua chat hdp phu theo thoi gian. Trong trudng hop thir hai,
phuong trinh dong hoc hap phu dwoc goi 1a phuong trinh dong hoc gia bac nhat hodc phuong
trinh dong hoc gia bac hai. Uu diém ctia nghién ctru dong hoc phan tng gia bac nhat hoic béc hai
la giai quyet dugc nhitng kho khan trong nghién ctru cén bang hap phu dang nhiét ddi voi nhiing
hé c6 toc d6 hap phuy rat cham. Duya trén su bién thién ctia tAm hap phuy trén bé mat chat hap phu
theo thoi gian, dong hoc gia dinh bac nhét hodc béc hai c6 thé xac dinh dugc dung tich hap phu
hiéu dung, tbc do hap phu ban dau va c&c hang s6 hap phu khac ma khong can biét bat ky nhimng
tham s trong diéu kién can bang ctia hé.

Trong cong trinh nay, chung tdi tién hanh nghién ctru dong hoc hap phu cta Cr(VI) bang vo
qué dira nuée dua trén phuong trinh dong hoc gia bac nhat clia Lagregren va phuong trinh dong
hoc gia bac hai ctia Ho dé tim ra su phi hop cua céc két qua thi nghiém va két qua tinh theo 1y
thuyét tir cac phuong trinh dong hoc. Két qua nghién ciru thu duoc sé& 1a co sé cho ap dung trong
xtr Iy nudc thai chira Cr(VI) bang vo qué cua cay dira nude, mot loai thuc vat phan bd kha phong
phl & cac tinh ven bién mién nam nudc ta.

2. PHAN THUC NGHIEM
2.1. Héa chat

Tét ca c;ic héa chit sir dung déu dudi dang tinl} khiét hoa hoc. Dung dich Cr(VI) cua hang
Merck, c¢6 nong d0 1mg/ml lam dung dich dy trlr d€ pha loang t&i cac nong do thich hgp. Dung
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dich dithiocarbazite 0,01% dugc diéu ché bang cach hoa tan 0.01 g diethyldithiocarbazite
(Merck) trong 100 ml axeton.

2.2 Chuén bi vat li¢u hip phu

V6 qua dira nudc duogce cét thanh 1at méng (chu yéu 14y & phan duéi cua qua dira), dem sdy
trong tu sy ¢ nhiét do 80°C trong thoi gina 3 gio. Vo dura say kho dugc nghién min va ray qua
rdy c6 kich thuge 16 0,5 mm. Phan kich thudc hat bang 0,5 mm st dung cho nghién ctru qua trinh
hap phu.

2.3. Thi nghiém hip phu

Phuong phap hap phu gian doan dd duogc tién hanh dé nghién ctru dong hoc hap phu. Trong
cac binh phan tng c6 dung tich 150 ml chira 50 ml dung dich Cr(VI) c6 ndng do tir 25 — 150
mg/l, pH cua c4c dung dich phan tng dugc diéu chinh tir 1-8 bang dung dich lodng NaOH va
HCI. Cho vao mdi binh chira dung dich phan tng 0,1g vat liéu hap phu. Tién hanh lic trén may
lac véi toe do lac 250 vong /phut. Sau mot khoang thoi gian nhét dinh (cach nhau 10 phut ké tir
lac bat dau lic), Jdy mot thé tich nhat dinh tir cac dung dich phan ung. Tach pha long khoi pha
ran bang ly tim. X4c dinh ham luong Cr(VI) trong pha long bang phuong phép so mau voi tac
nhan tao phuc mau diethyldithiocarbazite theo phwong phép. Dé xac dinh anh huong cua lidu
luong chat hap phu. Phuong phap hap phu gian doan duoc tién hanh tuong ty véi nong do cia
Cr(VI) trong tat ca cac binh phan tng déu bang 100 mg/l. pH cuia cic dung dich phan ng dung
bang pH duoc lua chon tir thi nghiém & trén, tai gia tri pH d6, phan trim hap phu cua Cr(VI) dat
gia tri cuc dai.

2.4. Phwong phap phan tich s6 liéu

Nghién ctru dong hoc hép phu ctia Cr(VI) bang phuong phap gian doan, sir dung cac phuong
trinh dong hoc gia bac nhat cua Lagregren, phuong trinh dong hoc gia bac hai ciia Ho. M6 hinh
dong hoc gia bac nhat cua Lagregren dugc bicu dien theo phuong trinh:

d
L ACAD (1)
Trong d6 g va q; 1a dung lugng hap phu (mg/g) lic can bang va tai thoi gian t, ky 13 hang s6

tbc do ciia phan tng hip phu gia bac nhat, g/mg. phut.
LAy tich phan trong khoang t = 0 téi t = t va ¢ = 0 t6i G = Q, phuong trinh (1) trg thanh:

log( q, - q,) = log q, - t (2)
2,303
Mod hinh dong hoc giad bac hai cua Ho dugc biéu dién:
d 2
(@, - a) (3)

dt
k 12 hing s6 toc d9 clia phan mg hip phu gia bac hai (g/mg.phit)
Lay tich phan gittat =0, t =t va q; = 0, g; = Q. Phuong trinh (3) tr¢ thanh:

Lot 4)
a, k,q, a.

Téc d6 hap phu ban dau h (mg.g™.phit %) duoc biéu dién theo phwong trinh:
h =k,q, i (5)



Ngoai hé s hiéu chinh R? thu duoc tir cac phuong trinh tuyén tinh (2) va (4), sai sé binh
phuong trung binh (RMSE) va kiém tra chi-binh phuong y? (chi-square test) dugc sir dung dé
xac nhan su phu hop gitta cac s6 liéu thu dugce tir thi nghiém gian doan.

Sai s trung binh binh phuong (RMSE) cua N 1dn quan sat dugc xac dinh boi cong thire:

1N ’
RMSE = - 6
,/N T2 s ) (6)

Trong d6 N 1a sb 1an quan sat thi nghiém, O, o0 la dung lwong hap phu xac dinh bang thuc
nghiém, mg/g, Ge.carc 1a dung lwong hap phy tinh bang Iy thuyét tai cing mot thoi diém twong Gmg
V0’1 qe.exp

Chi — binh phuong, y° duoc x4c dinh theo phuong trinh:
2 N (qeexp _qecalc)

z0=3 — ‘ ()

i=1 q e.calc
Gia tri RMSE trong phuong trinh (6) va y? trong phuong trinh (7) cang nho thi sb lidu thuc
nghiém va so6 li¢u 1y thuyét cang phu hop véi nhau.
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3. KET QUA THAO LUAN
3.1. Anh huwéng cia pH

Céc két qua nghién ciru anh hudng cua pH dén dung luong hip phu Cr(VI) bang v6 qua dira
nude dua ra trong hinh 1. Dung luong hap phu Cr(VI) dat cuc dai tai pH thap (tr 2-1) va giam
nhanh bét dau tir pH 2 cho toi 3. Tir pH 3 tro di, sy giam cua dung luong hap phu xay ra cham.
Nguyén nhén sy thay d6i dung luong hip phu ¢ cac viung pH khac nhau 1a do su thay d6i dién
tich trén bé mat chat hap phu. O pH thap (pH < 2), cac tdm hip phu trén bé mat chit hip phu bi
proton hda s& mang dién tich duong. Trong khi d6, 6 pH = 2, Cr(VI) phén 16n ton tai & dang cac
phtrc anion nhu HCr;07% hoic Cr,07%. Do vay, trong khoang pH théap, qué trinh hdp phu xay ra
la do luc twong téc tinh di¢n. Dung luong hap phu giam xuéng tir pH 2 cho t6i 3 xay ra khi phan
16n cac tam hap phu bi chiém boi cac anion ctia Cr(VI). Khi pH > 3, qua trinh hap phy xay ra
cham dan. Hién tuong nay c6 thé do su canh tranh ctia ion OH va qué trinh trao ddi thuan
nghich cua ion Cr(VI) voi tdm hép phu. Tur céc két qua nhan duoc, pH = 2 duogc lya chon cho cac
nghién ctru tiép theo.
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Hinh 1. Anh huéng cua pH dén dung
luong hap phu Cr(VI) bang vé qua dura
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3.2. Anh hwéng ciia thoi gian tiép xdc

Hinh 2 biéu dién su phy thugc dung luong hép phu vao thoi gian tiép xuc. Tur cac két qua thu
duoc, co thé két luan rang toc do hap phu ion Cr(VI) xdy ra rat nhanh. Sau thoi gian 60 phit, toc
d6 hap phu dat can bang cho tat ca ndng do ban dau cua ion Cr(VI).
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Hinh 2. Anh hudng cua thoi gian tiép xtic dén dung
luong hap phu hap phu Cr(VI) bang vo qua dura nude

3.3. Anh hwéng ciia lidu lwgng chat hap phu

Khi ting liéu lwong chét hép phu (ms) tir 0,02 d&én 0,2 g/, phém tram hap phu tang 1én nhung
dung lugng hép phu lai giam xuong (hinh 3). T d6 thi biéu dlen dung lugng hap phu g. (Mg/g)
theo lidu luong chat hap phu ms (g/l) véi h¢ s6 hiéu chinh R? = 0,961 co6 thé thay sy bién thién
tuyén tinh gitra ge V& ms theo phwong trinh tong quat: g. = -ams + b, trong d6 b 1a dung tich hp
phu cuc dai.
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Hinh 3. Anh hudng cua liéu lugng chat hap phu d6i voi Cr(VI) tai pH =2
3.4. Pong hoc phan irng

Céc hang sd trong phuong trinh dong hoc gia bac nhat va phuong trinh gia bac hai dugc xac
dinh bang d thi tuyén tinh tuong tng cia log (qe —q) Va (1/qe — ) theo thoi gian t (hinh 4 va
hinh 5). Két qua thu duoc cua hai phuong trinh dong hoc dua ra trong trong bang 1. Két qua xéc
dinh dugc ching to hang sb toc do ki va ko cua ca hai phuong trinh dong hoc déu giam voi su
tang ndng do cua Cr(VI). Tuy nhién, hé s hiéu chinh (R?) d6i v6i dong hoc bac nhat khdng
d@)ng nhét & céc day néng d6 nghién ciruy, (R2 = 0,934, 0,475 va 0,979 tuong ung véi CAC néng
do 50, 100 va 120 mg/l Cr(VI). Trong khi do, d6i v6i dong hoc gia bac hai, ¢ tat ca nong do cua
Cr(VI) gid tri R? gan bang bang 1. Mat khéc, dung luong hép phu (qe) tinh theo phuong trinh gia
bac hai kha phu hop véi két qua dung lugng hap phu tinh tir thuc nghlem Dé khang dinh hon nira
murc do phu hop cua dong hoc gia bac hai, ngoai cac gia tri hiéu chinh R%va dung luong hap phu
(Ge) can phai kiém tra sai s6 thong ké thu duogc tir cac két qua thuc nghlem Phuong phap kiém tra
chi binh phuong (x ) va sai s0 binh phwong trung binh (RMSE) duogc tién hanh dé danh gia sb
lidu thu duoc tir két qua thuc nghlem va ly thuyét. Cac két qua thu duoc tir phuong trinh (6) va
(7) dua ra trong bang 1 cho thay gia tri X va RMSE ddi véi phuong trinh gia dinh bac hai nho
hon nhiéu so v&i phuong trinh gia bac nhat. Tir cac két qua thu duge, ¢6 thé khang dinh qué trinh
hap phu Cr(VI) bang vo qué dira nudc tuan theo dong hoc gia bac hai. Két qua nghién ciru toc do
ban dau (h) cta sy hap phu Cr(VI) bang vo qua dura nude cho thdy, khi nong do Cr(VI) trong
dung dich hap phu tang, téc do hap phu ban dau giam xudng (bang 1). Diéu nay c6 thé giai thich
do sy can trd 1dn nhau ciia cac ion Cr(VI) trong qua trinh khuyéch tan tir dung dich dén bé mat
chat hap phu.
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Hinh 4. Bong hoc gia bic nhat cta sy hip phy Cr(VI)
bang vé qué dira nudc tai pH =2



y = 0.0799x + 0.0405

35 - €50 mg/l RZ = 1
30 A 75 1
25 a mg
y = 0.0529x + 0.1298
5 20 A 100 mg/l R? = 0.9999
* 15 S
10 4 y = 0.04x + 0.3282
5 = 0.999
0 50 100 150 200 250 300 350 400
Theoi gian, phat
Hinh 5. Dong hoc gia bac hai cua su hap phy Cr(VI)
bang vo qua dira nudce tdi pH = 2
Bang 1. Cac tham ) trong dong hoc gia bac nhét va dong hoc gia bac hai
Cr(VI) Pong hoc gia bac nhat Dong hoc gia dinh bac hai
mg/I
kl i qe qe* R2 I(2 . qe qe* RZ h i
(9/mg.phat)  (mg/g)  (mg/g) (9/mg.phat)  (mg/g)  (mg/g) (mg/g.phut)
50 0,012 0,56 24,8 0,934 0,1455 25,0 248 0,999 90,91
100 0,044 3,85 49,9 0,475 0,0308 50,0 49,9 0,999 76,92
120 0,048 16,6 59,2 0,979 0,0067 62,5 59,2 0,999 26,31

RMSE = 67,30, = 96,91

RMSE = 3,269, y* = 0,181

geand g¢* 1 céc sd lidu tinh toan twong g tir thuc nghiém va ly thuyét

4. KET LUAN

Tur céc két qua thu dugc bang phuong phap thi nghiém gian doan d6i v6i sy hap phu Cr(VI)
bang vo qua dira nude co the rtt ra nhitng két luan sau day: )
- Tdc d6 hip phu xdy ra rat nhanh. Sau 60 phut, qua trinh hap phu di dat t6i trang thai can

bang

- pH t6i wu clia moi truong hap phu rat thap (tor 1- 2)
- Dung luong hép phu giam tuyén tinh theo liéu chat hap phy. Tuy nhién, phan tram hip phu

tang theo su ting cua lidu luong chat hip phu.
- Qua trinh hip phu Cr(VI) bang vo qua dira nudc tuin theo phuong trinh gia bac hai.
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