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Abstract

The use of low cost adsorbents, agricultural byproducts (rice-
bran, sugar- cane dregs...) has been investigated as a replacement for
current costly methods of removing heavy metals from solution.
Natural meterials or waste products from certain industries with a high
capacity for heavy metal removal can be obtained, employed and
disposed of with little cost. Modification of the sorbents can also
improve adsorption capacity.

Tém tat

Nudc ta la mot nuGe nong nghiép nén cdc san phdm phu tir nganh
nong nghiép rat nhiéu. Viéc tan dung cdc phu phdm noéng nghiép dé
Xt Iy nudc thai dang dugc nhiéu ngudi quan tam. Uu diém ctia phuong
phdp nay la chi sit dung cédc chat hap phu ré tién, khong dua vao nuée
thdi cdc tdc nhan doc hai khdc va rat thuan loi cho viéc thu héi kim
loai sau hap phu vi chi can dét san pham hap phu dé thu oxit kim loai.
Rét nhiéu nghién citu cho thdy ring, kha nang hap phu ctia cic vat liéu
nay tang lén dang ké sau khi duoc hoat hod bang axit hoac kiém.

Trong bao cdo nay chiing t6i nghién citu qua trinh tach loai Cr(VI)
va Ni(II) trong dung dich bing cdm bién tinh.

Phan thyc nghiém

+ Hoat hod cdm: C4m dugc ngam trong H,O hoac cdc dung dich
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KOH, H,SO, c6 néng do khac nhau vo1 uo1 giau = giv, suw wo suw un
luong hod chat con du va sdy kho & nhiét do 70 - 80°C.

+ Nghién citu 4nh hudng cta nong do H,SO, KOH, pH, thdi gian
xtr 1y, khéi lugng cdm, phoi tit tao phitc (NH;) dén qua trinh téch loai
Cr(VID), Ni(1I).

+ Néng do Cr(VI), Ni(Il) dugc xdc dinh bang phwong phdp tric
quang. D6i véi Cr(VI) dung thudc thir diphenyicacbazit, do & budc
séng A = 540 nm, con Ni(II) dung thudc thir dimetylglyoxim do &
budc séng A = 440 nm).

Két qua va thao luan

Két qua nghién cdu anh hudng clia cdm dugc hoat hod bodi cic hod
chat khiac nhau dén qua trinh tich loai Cr(VI), Ni(II) dugc chi ra ¢
bang 1.

Trong thi nghiém nay ching t6i st dung 4 g cdm di sdy kho va
ngam 4 gid trong 50 ml dung dich Cr(VI) hoac Ni(II) cé nong do 100
mg/l, sau d6 loc, phan dich loc dung dé xac dinh lugng Cr(VI), Ni(Il)
con lai.

Bang 1: Két qua tach loai Cr(VI), Ni(II)
cua cam duogc xir Iy bang cac hoa chat khac nhau

STT| Céim duge | [Cr(VDlwn | Hiéusuat | [Ni(ID)]., ., | Hiéu suat (%)
ngam trong (mg/1) (%) (mg/l) 4
1 KOH 10% 31,74 68,26 17,71 82,29
2 | H,S0, 10% 16,32 83,68 64,53 35,47
3 H,O 25,50 74,50 55,81 44,19 |

Qua két qua bang trén ta thdy: cdim dugc xir Iy bang H,SO, cho
hiéu sudt tich loai Cr(VI) cao hon so v6i cdm xi 1y bing KOH va
nudc cit. Nhung d6i véi Ni(I) thi cdm duge xir 1y véi KOH lai cho
hiéu suat tach loai cao hon.

Theo cac tac gia [1,2] thi x{ Iy bang H,SO, ngoai viéc oxi hod cic
nhém -CHO -OH... thanh nhém -COOH, né con gén thém céc nhém -
SO,H lén cdm 1am khé néing trao d3i manh hon véi céac cation kim loai
trén vat liéu.
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Nhung khi cdm dugc xir 1y bang KOH, da lam tang thém nhém
-COO' do phan ng giita nhém -COOH ctia cdm va KOH:

-COOH + KOH = -COO" +K* + H,0
do d6 khi cho Ni(II) ti€p xic véi cdm, Ni(Il) s& phan ing v6i nhém
-COO" vabi giit lai trén cam.

Di€u nay ciing pht hop véi s6 lieu trén phé hong ngoai. Khi cém
duoc xr 1y bang axit H,SO, c6 dai tdn s6 V., =1710 cm™ ctia nhém

cacboxyl khong bi ion hod (-COOH) va ddi tan s6 V.., = 1659 cm’
clia nhém cacboxyl bi ion hoé (-COO").
Khi ding KOH xir 1y cdm dai tan s6 & vang trén 1700 cm™ khong

xudt hién, chi xuat hién mot vai pho va dai tan s6 V _,=1653 cm™ tng
vdi nhém -COO” dugc mé rong hon va c6 dich chuyén xusng thap hon
mot chiit so véi cdm duge xir 1y bang H,S0, (1659 cm™).

Do d6 chiing t6i chon xir Iy bang H,SO, cho qud trinh tich loai
Cr(VI) va xir Iy bang KOH cho qua trinh tach loai Ni(II).

Anh huéng clia néng do H,SO, dén qué trinh tach loai Cr(VI),
nong 46 KOH dén qua trinh tach loai Ni(I) dugc chi ra & bang 2.

Trong thi nghiém nay chiing toi st dung 4g cam xir 1y bing axit
H,S0, cho qua trinh tich loai 50 ml dung dich Cr(VI) c¢6 néng do 100
mg/l va 4g cdm xir 1y bang KOH cho qué trinh tdch loai 50 ml dung
dich Ni(I) c6 néng do 100 mg/1.

Béng 2: Anh hudng ciia ndng do H,SO, dén qua trinh tach loai
Cr(VI) va nong do KOH dén qua trinh tach loai Ni(II)

TT | [H,SO,] | [Cr(VD)] won1si | Hicusuat | [KOH] | [Ni(ID) Juon | Hiéu suat
(%) (mg/1) (%) (%) (mg/1) (%)

1 5 18,91 81,09 5 18,79 81,21
12 10 16,38 83,62 10 17,61 82,39

3 15 14,69 85,31 15 16,36 83,64
14 20 13,40 86,60 20 14,54 85,46
J 23 13,02 86,98 23 12,22 87,78
6 30 12,49 87,51 30 14,87 85,13
7 40 12,43 87,57 40 14,59 85,41

8 50 12,40 87,60 50 14,29 85,71
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- bai vé6i Cr(VI), khi nong d6 H,SO, dung dé xu ly cam cang ang
thi kha nang tach loai Cr(VI) cang tang. Mac du viéc xir 1y béang
H,SO, & néng do cao tét hon, song néng do H,SO, cao hiéu suat tich
loai ting cham nén dé gidm gi4 thanh chi phi ching toi chi ding
H,S0O, 30% cho qua trinh tach loai Cr(VI).

- D6i vaoi Ni(ID), khi nong do KOH tang tir 5%- 25% thi hiéu suat
tach loai Ni(II) tang (dat hiéu suat cao nhat la 87,78%), sau d6 hiéu
suat tach loai giam khi nong d6 KOH tang. Do d6 chiing t6i chon méu
cam xtu 1y baing KOH 25% cho céc thi nghiém tiép theo.

Anh hudng cta pH dén qua trinh tach loai Cr(VI), Ni(II) dugc chi
ra @ bang 3.

Dai véi Cr(VI) dung 4g cdm xir 1y bang H,SO, 30%, con Ni(II) thi
dung 4g cam xU 1y bang KOH 25%. Diéu chinh pH cta dung dich
thay déi tir 1- 7. Réi 1am tuong tu nhu trén.

Bang 3: Anh huéng ctia pH dén qua trinh tach loai Cr(VI), Ni(II)

STT| pH [Cr(VD)ion1ai | Hiusudt | [Ni(II)]on ai Hiéu suat (%)
(mg/l) Ce) (mg/l) :
1 1 0,30 99,70 15,93 84,07
2 2 4,71 95,29 12,75 87,25
3 3 10,07 89,93 11,85 88,15
4 4 11,31 88,69 8,16 91,84
5 5 12,10 87,90 7,38 92,62
6 6 12,46 87,54 7,72 92,28
7 7 13,43 86,57 7,74 92,26

Ta thdy, khi pH tang thi hiéu suat tich loai Cr(VI) giam. O pH = 1
hiéu suat tdch loai cao nhat (99,7%). Theo chiing t6i, diéu nay c6 thé
gidi thich nhu sau: trong dung dich Cr(VI) c6 thé tén tai & cic dang
chu yéu nhu Cr,0,%, CrO,*, H,CrO,, HCrO,,... ngoi ra con cic dang
polime khédc cua Cr(VI). Tuy thudc vao pH cua dung dich, Cr(VI) sé
ton tai chu y&u & dang nay hay dang khéc. & pH thap (1-2) dang ton tai
chi yé&u cia Cr(VI) 1a HCrO,, cdc anion nay s& 1a dang trao déi chi
y€u véi ion HSO, trén cam do d6 kha nang luu giit Cr(VI) cao & pH
thap, con 6 pH cao Cr(VI) ton tai chi yéu & dang CrO,* kha nang trao
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doi giam xudng. Két qua nay ciing phii hop v6i mot s6 cong trinh da
cong bo [1]. Do d6 ching t6i chon pH = 1 cho qué trinh tich loai
Cr(VI) trong céc thi nghiém sau.

Con doéi véi Ni(II), khi pH tang tir 1-5 hiéu suat tach loai Ni(II)
tang, 6 pH=5 hiéu sudt tdch loai cao nhat (92,62%), chiing t6i chon
pH=5 cho céc thi nghiém sau nay.

Anh hudng cua thoi gian dén qud trinh tach loai Cr(VI), Ni(Il)
duoc chi ra & bang 4.

Tién hanh thi nghiém tuong tu nhu trén nhung diéu chinh pH clia
dung dich Cr(VI) bang 1, ctia dung dich Ni(Il) bing 5 va thay déi thoi
gian hap phu.

Bang 4: Anh hudng cua thoi gian dén qua trinh tach loai Cr(VI), Ni(I)

STT | Thoigian | [Cr(VDly,s | Hieusudt | [Ni(D)]... | Hiéu suat
(8i%) (mg/) (%) (mg/l) (%)
1 1 2,80 97,20 11,63 88,37
2 1,5 2,19 97,81 9,84 90,16
3 2 1,71 98,29 8,81 91,19
4 2,5 1,33 98,67 8,19 91,81
5 3 1,05 98,95 7,66 92,34
6 3,5 0,77 99,29 7,35 92,65
7 4 0,30 99,70 7,19 92,81
8 45 0,28 99,72 7,14 92,86
9 5 0,28 99,72 7,14 92,86

Dai vé6i ca Cr(VI) va Ni(Il) khi thoi gian tang tr 1-4 gid thi hiéu
sudt tich loai tang nhanh, hiéu suat tdch loai tang cham va dat can
bang sau 4,5 gid. Chiing toi chon thdi gian la 4 gio cho céc thi nghiém
ti€p theo.

Anh hudng ctia khéi lugng cdm dén qud trinh tdch loai Cr(VI),
Ni(IT) dugc chira & bang 5.

Trong thi nghiém ndy ching toi lan lugt cho 50 ml dung dich
Cr(VI), Ni(I) c6 néng do 100 mg/l vao 2, 3, 4, 5, 6 g cam.
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Bang 5: Anh huéng ciia khéi lugng cam dén qué trinh tach loai

Cr(VI), Ni(II)
STT th)’i luong | [Cr(VI)].;, lai Hié;t; suat [Ni(ID)]cop 1o Hielt.ly sudt
c4m (g) (mg/l) 5 (mg/l) e

1 2 7,45 92,55 18,45 81,55
2 3 2,00 98,00 10,95 89,05

3 4 0,30 99,70 7,24 92,76

4 5 2,32 97,68

5 6 1,93 98,07

Qua cdc két qua trén cho thdy, khi lugng cdm tang thi hiéu suat
tach loai tang. D61 véi Cr(VI), khi lugng cdm la 4g thi luong Cr(VI) con
lai dat tiéu chuin nudc thai dugc phép thai ra ngoai moi trudng (< 0,5
mg/1). Con d6i véi Ni(Il), khi lugng cam la 6g thi lugng Ni(II) méi dat
tieu chuan nudc thai dugce phép thai ra ngoai moi trudng (< 2 mg/l).

Anh hudng cha phéi tir tao phitc dén qué trinh tich loai Ni(Il)
dugc chi ra & bang 6.

Trong thi nghiém nay ching t6i dung 4g cam, 50 ml dung dich
Ni(II) c6 néng do 100 mg/l va dung dich NH; (ti 1& vé thé tich giita
NH,. H,O la (1:20) cé thé tich thay déi lan lugt: 50, 60, 70, 80, 90,
100 ml. Ngam trong 4 gid, loc, dem xac dinh lugng Ni(II) con lai.

Bdng 6: Anh huéng ciia phéi ti tao phitc dén qud trinh tdch loai Ni(Il)

Thé tich 50 60 70 80 90 100
NH,; (ml)
[Ni(ID)] o 1 8,83 | 9,11 | 10,30 | 11,12 | 11,51 | 11,91
(mg/1)
Hiéu suat (%) 91,17 | 90,89 | 89,70 | 88,88 | 88,49 | 88,09

Khi néng d6 NH, tang thi hiéu suit tich loai gidm. Ban d4u khi
néng d6 NH, chua di 16n dé tao phitc [Ni(NH,)¢]** ma chi méi tao két
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tha hidroxit Ni(OH),, khi d6 két tha nay s€ dugc giit lai trén gidy loc,
do d6 hiéu sudt tach loai cao. Khi lugng NH; du né s€ hoa tan két tia
hidroxit tao thanh phitc. Tuy nhién su cé mat cuia NH, lam hiéu suat
tach loai Ni(II) gidm khong nhiéu. Do d6 ta van c6 thé dung cdm tich
loai Ni(II) trong nudc thai ¢ chita NH,.

Két luan

Tur cdc két qua nghién citu, ching toi rit ra mot s6 két luan sau:

* Piéu kién t6i uu cho qua trinh tach loai Cr(VI):

- Cdm duoc xtr ly bang H,SO, 30%

- pH ctia dung dich bang 1

- Thoi gian hap phu la 4 gio

- Khoi lugng cdm la 4g cho 50ml dung dich Cr(VI) cé nong do
100mg/1 thi lugng Cr(VI) con lai dat tiéu chuan cho phép thai ra ngoai
moi trudng.

* Piéu kién t6i wu cho qud trinh tach loai Ni(II):

- Cam dugc xir ly bang KOH 25%

- pH ctua dung dich 1a 5

- Thoi gian hap phu la 4 gio

- Khoi lugng cam 1a 6g cho 50 ml dung dich cé néng do Ni(II)
100mg/I thi lugng Ni(II) con lai dat tiéu chudn cho phép thai ra ngoai
moi truong.

- Khi c6 mat NH, trong nudc thai, hiéu sudt tich loai Ni(II) giam
di khong nhiéu nén van cé thé dung cdm dé tch loai Ni(II) trong nudc
thai c6 mat NH,.
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