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TOM TAT

Viéc loai bé chromium trong nwéc thai cla cac nganh ma dién, nhuém, thudc da, lam
sach kim loai... dang |a van dé can dwoc tam do tinh ddc hai cta cac loai ion nay déi véi con
nguwdi va moi sinh. Nghién ctru thtr nghiém kha néng khir chromium trong nwéc thai bang mot
vai loai vat liéu hap phu sinh hoc ré tién nhw bdt xo dira, v cay bach dan va than hoat tinh tir
géo dira da dwoc tién hanh cho thay hiéu suét hap phu ctia bot xo dira la cao nhat. Anh huéng
ctia ndng dd chromium ban dau, pH dung dich, liéu hap phu, thi gian hdp phu... duoc thuc
hién & ché do hap phu gian doan. Sé liéu thi nghiém kha phu hop véi md hinh Langmuir nhét 14
& giai doan dau. Nang lwc hap phu chromium téi da ctia bot xo dira tim thdy bang 181.81 mg
Cr(VI)/g chat hdp phu cho thdy né cé thé s dung tét dé x&r ly nwéc thai chira chromium.

ABSTRACT

The water polluted by chromium is of considerable concern as this metal has been
widely used in electroplating, leather tanning, metal finishing, textile industries...The hexavalent
chromium is toxic to microorganism plants, animals and humans. Several low- cost biomaterials
such as coconut coir pith (CCP), coconut shell-based granular activated carbon (CSAC) and
eucalyptus bark (EB) were tested for the removal of chromium. All the experiments were carried
out in a batch process with laboratory-prepared samples and the waste water obtained from the
chromium electroplating section of a motobicycle ancillary unit. Attempts were made to compare
the absorption efficiency of these biomaterials with the absorption efficiency of hexavalent
chromium. The absorbent, which had the highest chromium(VI) removal level was CCP.
Influences in chromium concentration, pH level, and absorption time in the removal of chromium
from the effluent were investigated. The absorption data of CCP were relatively suited to
Langmuir Isotherm. The maximum absorption capacity of CCP was approximately 181.81 mg
Cr(VI)/g, generating the prospect use of this absorbent.

1. Pit van dé

Nudc thai phat sinh trong qué trinh ma dién kim loai chira ham lugng cac kim
loai ndng rat cao, 1a doc chat ddi vai sinh vat, gdy tac hai x4u dén strc khoe con nguoi.
Nhiéu cong trinh nghién ciru cho thay, véi ndng do du 16n, sinh vat c6 thé bi chét hodc
thoai hoa.Véi ndong do nho, ching cé thé gay ngd doc mén tinh hodc tich tu sinh hoc,
anh huong dén su séng cia ching vé 1au vé dai. Do d6, nudc thai tir cic qua trinh ma
dién kim loai khong dugc xur ly, qua thoi gian tich tu truc tiép hay gian tiép, sé ton dong
trong co thé con nguoi gy ra cac bénh nghiém trong, nhu viém loét da, viém duong hd
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hap, eczima, ung thu ...[1], [2]. Cac phuong phap xir Iy nudc thai cé chira céc loai kim
loai nang noi chung (chromium, dong chi thiéc, niken...) dugc st dung ngay nay la:

e Phuong phap két tia hoa hoc e Phuong phdp mang
e Phuong phap hip phu e Phuong phap di¢n hoa
e Phuong phap trao ddi ion e Phuong phap sinh hoc

Céc phuong phap xir 1y trén thong thudng mic phai mot sé nhuoc diém chung 1a
sinh ra mot s6 lugng bun thai 16n do sir dung kha nhiéu hoa chat dé kha Cr(VI), trung
hoa va két tua; cong nghé phuc tap, phai két hop nhiéu phuong phap (st dung ca nhua
cation va anion méi c6 thé loai bé dugc anion Cr(VI) va cation Cr(III); tinh khong 6n
dinh ctia hat nhya va mang do tinh oxy hoéa cao ctia Cr(VI); gia dau tu va chi phi van
hanh qué cao va doi hoi tay nghé van hanh. Do d6, viéc tmg dung véi quy md cong
nghiép cac phuong phép trén day van con nhiéu khac biét & cac nude. Cong nghé xir 1y
bang phuong phap hap phu, vé6i 16p loc 1a vat lidu c¢6 ngudn gde sinh vat duge trinh bay
sau day cho thay kha phu hop véi thuc tién san xuét & nudc ta.

2. Két qua nghién ctru xir Iy chromium bang vét liéu biomass

Xt 1y nuée thai bang phuong phap hip phu véi vat lidu c6 ngudn gde sinh vat
(biomass) dd dugc nghién ctru Gmg dung & nhiéu qudc gia trén thé gisi [4], [5]. Phuong
phap nay thuc chat 1a k¥ thuat hap phu st dung vat liéu c6 ngudn gdc biomass lam 16p
dém. Mic du con nhiéu ¥ kién khac nhau, nhung co ché cta qua trinh hip phu c6 thé
phan thanh hai loai: hap phu do twong tac tinh dién va hip phu néi tai [3].

Twong tac tinh dién co thé quan sat duoc tir qua trinh hdp phu cac cation kim
loai va cac anion trén bé mat chat hap phu. D6i véi truong hop xur Iy nude thai ma
chrome chtra nhiéu ion Cr(VI), & d6 pH thap ching thudng ton tai trong dung dich dudi
dang HCrO,". Khi d6, néu bé mit chat hip phu tich dién duong ching sé& bi hap din tinh
dién va bi khir xuéng Cr(III) theo phuong trinh:

HCrO4 + 7H + 3¢’ = Cr” + 4H,0 (D)

Ché do hdp phu néi tai: Hap phu ndi tai 1a qua trinh twong tac bé mat. Qua trinh
hép phu céc ion kim loai lén bé mat déu chiu tac dong cua céc tinh chit bé mat cua vat
liéu hap phu nhu bé mit riéng, do réng, phan bd 16 x6p... va sy phan cuc. Cac chat hap
phu c6 ngudn gbe biomass thuong chira xellulose tao ra boi cac phan tir lip f-D glucose
1a thanh phan chinh cua thanh té bao. Nhom hydroxyl phan cuc trén xellulose c¢6 kha
nang lién két voi ion chromium trong dung dich. Ngoai ra, trong thanh phan ciia mot s6
thue vat con c6 chira rat nhiéu hop chat hiru co, vo co khac nhu hemicellulose, pectins,
lignin, chlorophenyl, carotene, anthocyanyn va tanin ciing c6 kha ning hap thu ion kim
loai. Bé nghién ctru kha niang hap phu ctia biomass d6i v6i chromium trong nude thai,
Cac loai vat liéu hép phu st dung trong thi nghiém nay la bt xo dura (BXD), vé cay
bach dan (VBD) va than hoat tinh tir dira (THT).

2.1. Phwong phdp va thiét bi thi nghiém

Qua trinh thi nghi¢m duoc tién hanh tai cac Phong thi nghiém ctia Phan vién
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Bao ho lao dong va Bao vé Moi truong mién Trung-Tay Nguyén va Truong Pai hoc
Bach khoa Ha N§i. Nghién ctru thi nghiém duogc tién hanh theo ché do hép phu theo mé
nham xéac dinh cac thong s6 nhiét dong hoc t6i wu. Mot s thiét bi va k¥ thuat duoc ap
dung trong nghién ctru thi nghiém bao gdm:

- Nghién ctru dién tich bé mit riéng cua vat liéu dugc thuc hién b?mg phuong
phap BET sir dung may phén tich dién tich bé mat (Quantachrom, Autosorb-1, USA).

- Nong d6 Cr(VI) trong dung dich nudc thai s& dugc phan tich bang may tric
quang CECIL 210 & budc song hap thu 540nm v&i phuong phap tao mau bang 1,5
diphenyl carbazide trong moi truong acide.

2.2. Vit liéu hdp phu va nwéc thai
2.2.1. Bot xo dwa (BXD)

BXD duogc tan thu tai ving san xuét tham dira. BXD thuong chira mot lugng 16n
lignin (khoang 36%). Lignin phan tr luong 16n rat can thiét cho qua trinh hap phu
chromium. BXD duogc loai bo céc s¢i xo dura, xir Iy so bo bfmg dung dich kiém loang
NaOH 0.1M. Rira sach bang nuéc tinh khiét cho dén khi pH bang 7. Sdy kho & nhiét do
105°C trong vong 2-3 gid va nghién min. Sang qua ludi dat kich thuée khoang 0.5mm.

2.2.2. Than hoat tinh tu gdo dwa ((THT)

THT san xuét tir gdo dira c6 duoc san xudt tir cac tinh phia Nam. Kich thudc hat
trung binh 2-3mm. THT ciing dugc sdy kho ¢ nhiét do 105°C trong vong 2-3 gio va
nghién min. Sau d6 sang qua luéi kich thugc 16 0.1mm.

2.2.3. Vo cay bach dan (VBD)

Vo cay bach dan dugc tan thu tr ving nguyén li€u tai Cua Tung, Vinh Linh,
Quang Tri. V6 duoc rira sach, tdy mau bang hdn hop formaldehyde va dung dich acide
sulfuric (H,S04) 0.1M, sdy kho va nghién min cho dén kich thudc 500pm.

2.2.4. Nubc thdi san xudt

Mau nuée thai dwoc thu tai céng thai ciia Cong ty C6 phan Nam Son. Thanh

phan chi yéu ctia nudc thai cho ¢ Bang 1 sau day:

Bdng 1. Nong do mot so chat 6 nhiém trong nudc thai ma dién chrome

Nong d6 (mg/L) pH | Do dan
et | o | Fe?t | Fet | Zzn®t | Ni¥T | CI' | NO;y | SO4% | POS (uS/cm)
58 | 200 | - - | 45 |010] 08| - 1.05 | 0.55 [ 4.45| 415

2.3. Phwong phdp tién hanh

Vat liéu hép phu dugc nghién nhd, kich thudc nho hon 0,075 mm, dinh luong va
sdy kho. May khudy dugc st dung dé ting cudng kha ning tiép xuc giita vat liéu hap
phu va nuéc thai. Ty muc dich thi nghiém ma sir dung cac budc tién hanh phu hop.
Céc thi nghiém duoc tién hanh trong céc binh thuy tinh, dung tich: 500ml, 1000m] va
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2000ml.
2.4. Két qud va ban lugn

Anh hudng cia cac thong s6 qua trinh dén hiéu suat hap phu cia cac vt lidu
biomass dugc trinh bay sau day.

2.4.1. Co ché hdp phu chromium ciia biomass

- Piém pHzpe (pH of zero point of charge) cua bé mit chat hap phu dugc xac
dinh bang phuong phap chuan do & cac pH khac nhau [5]. Diém pH,,. ddi voi chat hap
phu 13 BXD duoc tim ra tai pH bang 7.27
(Hinh 1). Dudi gia trj pH nay bé mit cta
chat hdp phu tich dién dwong. Tai pH nho
(vi du pH=2), chit Cr(VI) chu yéu la ”
HCrOy4, va do do ai luc tinh dién xdy ra : 4 6 & 1% o momn
giita chat hip phu tich dién duwong va cac \\.
ion HCrOy4 tich dién am. Ngugc lai, viéc
giam hiéu sudt hap phu khi tang pH 1a do Hinh 1. Bién thién tai lwong bé mat Q theo
tinh canh tranh cta cac nhom ion Cr(VI) va pH muce thai
ion OH trong dung dich. Bé mat chit hép phu tai pH>7.27 tich di¢én am. Do do, luc déy
tinh dién giita cac ion Cr(VI) tich dién am va cac hat hip phu cung dau véi né sé tang
1én. Diéu d6 lam giam hi¢u sut hép phu. Su c6 mat cua Cr(Ill), 1a san phém cua viéc
khir Cr(VI) 1a bit loi di v6i qua trinh hip phu Cr(VI) cia BXD tai pH=2. D6 1a do lyc
day tinh dién giita Cr™ va 16p bé mit tich dién duong cia vat liéu (khi pH<7.27). Tién
hanh thi nghiém héap phu thong thudong Cr(IIl) (CrCls.6H,0) vao BXD cho thay ning
luc hdp phu cua Cr(III) vao BXD 1a rat thap (4.9mg/g). Piéu nay khang dinh r& hon co
ché hip phu tinh dién cua ion chromium trén bé mat chat hap phuy sinh hoc.

2.4.2. Anh hwéng ciia pH dén hiéu sudt hdp phu.

Thi nghiém dugc tién hanh bang cach lay 0.5g BXD, THT va VBD mét cach
tuong tng tron 1an voi 250ml nude thai ¢ nong do ban dau 1a 195-200mg/l dung trong
binh 500ml. Lic véi tbc do 150 vong/phit
sau thoi gian 2 gio. Piéu chinh pH tir 2 cho
dén 10 bang dung dich NaOH 1M va H,SO,
0.1M. Ta biét rang pH 1a nhan té rat quan
trong khong ché qua trinh hap phu Cr(VI).

100 ¢

®
=

Higu sudt xi Iy (%}

©] —oweED, H"“w\___x_____x Hinh 2,ch0,th€,1y hiéu suat hép‘phu clia tat ca
0] e cac chat hap phu khao sat déu giam manh
ob———————————————— V0l sy tdng cua pH tu 2 dén 10. O pH=2,
S - wndhucn st hiéu suit hip phu cuc dai (bang khoang
Hinh 2. Hi¢u sudt hap phu cia mot s6 vat 99,99%) quan sat duoc ddi voi cac vat liéu
liéu hap phu theo pH dung dich héap phu khao sat. Khi pH ting dan, hiéu suit

(Nong do Cr" dau: 195-200mg/l; Liew hap  hip phy cia cac chit giam dan. Tuy nhién,
phu 2g/l; thoi gian tiép xuc: 18h)
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mg v6i mot pH nhét dinh (2 < pH < 6), hiéu suat hip phu ctia BXD 1a cao nhat, tiép
theo 1a THT rdi dén VBD. Trong khoang pH 16n hon 6, hi¢u suat hip phu ciia THT la
bé nhét, tiép theo 1a VBD va BXD.

Hiéu suit hap phu cuc dai bang BXD (99.99%) khi pH=2. Ti 1¢ xir Iy Cr tong
nho hon so véi ty 1& xir Iy Cr(VI) 1a do qué trinh khir truc tiép Cr(VI) xudng Cr(III)
trong dung dich dién ra tai pH thdp. Do 6, viéc ting qua trinh loai bo Cr(VI) tai pH
thap c6 thé dugc giai thich bang qua trinh khir truc tiép Cr(VI) xudng Cr(III) trong dung
dich va luc hdp dan tinh dién gitta cac phan tir Cr(VI) va bé mit cua chat hip phu.

Phuong trinh khtt nhu sau: SN RN (2)

Khi ting pH, hiéu suat hip phu
s& giam xudng theo co ché hip phu da
trinh bay & muc 2.4.1. Ngoai ra, c6 thé
thidy pH ciia hé thong tang 1én tir 2 dén
4.64 sau khi xay ra cac phan tng hip phu
(xem Hinh 3). Diéu nay 1a do phan ung
khtr trye tiép tr Cr(VI) xudng Cr(III) P S A T 1 o

(=] [=:]
PR nwde tkdisau i 19

24
PH nuwére thai trére xiv ly

trong dung dich can sb luong 16n proton.
Tuy nhién, viéc tang pH cua nudc thai co
thé nhéan thiy d6i v6i moi gia tri pH ban

Hinh 3. Thay d6i pH dung dich triéc va sau
khi xir 1. (Nong dé Cr'® dau: 195-200mg/l;
Liéu hdp phu: 2g/l; thoi gian tiép xic:18h)

dau, ngoai trir pH trong khoang tir 8 dén

10. Diéu nay co thé giai thich ring cac ion bichromate (HCrOy) tai d6 pH cao s& chuyén
thanh céac ion chromate (CrO4?) va giai phong proton vao dung dich, nhu phwong trinh
(3) dudi day. Viéc giai phong proton H' 1a nguyén nhan 1lam cho pH cuta dung dich

. = - _ - < 3)

2.4.3. Anh huéng ciia pH dén hiéu sudt hap phu Cr(IlI)

Bién thién ndng d6 ion Cr(VI) va

giam xuong.

Emm iﬁ:;’l;’ Cr(ITl) trong qua trinh xt 1y dugc trinh
=" bay trén Hinh 4. Trong khi nong do ion
=" Cr(VI) giam xubng thi ndng do ion
Em'r'_ ’ * C’r(IH) ting 1én mot cach twong ung do
p m}h Tho1 glan () két qua cta qua trinh khtr true tiép. O pH
= bang 2, qua trinh xu Iy Cr(VI) c6 thé 1a

t6i ru nhung day khong phai 1a diéu kién

Hinh 4. Bién thién nong do ion chromium

120

trong qud trinh xir ly. (Nong do Cr'’: wl =
150mg/I; Liéu hdp phu 2g/I; pH:2) N - o T % o o o
‘ o . 1= &
tot cho qué trinh xu 1y Cr(IIl), dan dén qua s =
trinh xt 1y tong chromium khdéng dat nhu 0] Z o
mong mudn. Trong qué trinh thi nghiém, 01 o oH dung dich
1] T T T T
4] 2 4 6 8 10

Hinh 5. Bién thién hiéu sudt hap phu Cr(III)
theo pH. (Nong dé Cr" dau: 48-53mg/l;
Liéu hdp phu 2g/l; thoi gian:3h)
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nhom nghién ciru da dé xuét giai phap hap phu tiép tuc voi sy thay doi vat liéu hap phu
va pH ctia nudc thai so v6i giai doan dau. Thi nghiém dugc tién hanh twong ty nhu da
trinh bay & muc 2.4.2. Tt Hinh 5 ta thay, diéu kién thich hop nhat dé hap phu Cr(III) 1a
pH dung dich trong khoang 4.5 dén 5. Tai pH bang 5, hiéu suat hap phu Cr(III) 14 cuc
dai, n6 gap khoang tir 6 dén 10 1an hiéu suat hip phu tai pH = 4. Diéu nay co thé giai

thich bang phan bd cac hop chat ciia chromium ¢
trong dung dich & cac pH khac nhau dugc tinh
toan dua trén cac hang sd can bang cua chung.
Theo Hinh 6, & pH nho hon 2, sy c6 mat cua crt
chiém wu thé. Trong khoang pH tir 6.5 dén 10, chii
yéu c¢6 mit Cr(OH)s. Cac ion Cr’* khong bi hap
phu khi pH nhé hon 2. Trong khi d6, & pH 4, céac
ion Cr’" va Cr(OH)*" chiém khoang 40% va 60%
tuong mg trong dung dich. Tai pH 4.5 d&n 5,
oH Cr(OH)*" chiém gan 70% cua cac ion chromium

Phén bé cac chét (mol %)

Hinh 6. So @3 phan bé cdc chdt craiyy €6 trong dung dich cung voi khoang 20% chat
trong dung dich theo pH Cr;(OH),”". Tai pH bang 6, ciac phuc chét
Cr(OH)*", Cr(OH),", va Cr3(OH),”" chiém ti 1¢ 40,
35, 25% twong mg ctia cac chat chromium. Nhu vay, trong khoang pH tir 2 dén 4, cac
phirc chat chromium Cr(OH)*" 1a phirc wu tién bi hdp phu. Khi pH tir 4 dén 6, ion
Cr(IIT) bi hap phu chu yéu & dang Cr(OH)*" va mot phan phirc Cry(OH), " (chiém ty 18
90% trong tong sb ion chromium trong dung dich). Piéu d6 giai thich cho hiéu suat hip
phu cuc dai khi pH=5 ¢ thi nghiém trén. Tir d6 c6 thé rut ra két luan trong giai doan hap
phu Cr(III), pH ciia dung dich t6t nhat trong khoang gié tri 5.
2.4.4. Anh hudéng cia thoi gian tiép xiic
Thi nghi¢m duoc tién hanh tuong
tu nhu muc 2.4.2 v6i pH dung dich bang
2. Tién hanh phan tich mau trong khoang
thoi gian tir 5 phat cho dén 22 gid véi

(=]
=

s

3

@
[=]
L

Fibu subthie ohu Gyl

khoang thoi gian 14y mau nhu sau: 5 phat, 7
15 phat, 30 phat, 1,2, 4,6, 8,10, 12, 14, | 3™ Thot gian o xae
16, 18, 20, 22 gio. Tach nudc bang may °T . o M o o

loc ly tam & tdc d6 3000 vong/phit trong

khoang 15 phat. Két qua thi nghiém duogc . . )
. . R . N Hinh 7. Bién thién cua hiéu suat hap phu Cr(VI) theo

trinh bay trén Hinh 7. Trong khoang 5 . . ik, i (Néng 46 Cr™® ddu: 195-200mgt;

phut d?lu tién ti€p xuc voi vat li€u hap 1,8, nép phu 20/1; pH=2)

phu, nong do Cr(VI) con lai trong dung

dich nudc thai giam nhanh, hiéu suat hap phu Cr(VI) dat gan 80% (79.88%). Sau thoi

gian khoang 2 gio, hiéu suat hip phu da dat 98%. Hiéu suét hap phu sau d6 ting cham

va dat can bang, giir nguyén ¢ 99.99% & 18h. Nhu vay, dé hap phu triét dé lugng Cr(VI)

¢6 trong dung dich. Thoi gian hip phu 1a kha dai. Tuy nhién, dé giam duoc gan 80%
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nong do Cr(VI) c6 trong nudc thai, thoi gian chi mat khoang 5 phit.

2.4.5. Anh hudng cva liéu hdp phu

Hiéu suat hip phu Cr(VI) duoc nghién ctru khi thay d6i lidu lwong chat hap phu
(BXD) tir 0.1 dén 3.0g/1 tai nhiét do 30 do C. Hiéu suat hip phu néi chung duoc cai
thién khi tang lidu chat hap phu 1én mot gia tri nhat dinh sau d6 giir nguyén bang hang

— 120 -

B o@m @ O
o o o o
L L L

Foonsddt b Gy

(5]
a
L

Li&u hap phy (g/1)

0

0 05 1 15 2 25 3
Hinh 8. Bién thién hiéu sudt hap phu theo
liéu hap phu. (Nong d@é Cr'® dau: 200mg/l;
pH=2; thoi gian tiép xiic: 18h)

s6. Két qua thi nghiém duoc trinh bay trén
Hinh 8 cho thy hiéu suat hip phu thay ddi
khong dang ké (chénh 1éch <0.005) tai lidu
hap phu tir 2.0g/lit trd 1én (99.95%). R
rang viéc ting hiéu suat hap phu khi ting
liéu hap phu 1a do viéc ting sé luong céac vi
tri hdp phu. Pén mot gia tri nhat dinh, hiéu
suat hap phu dat cuc dai (xdp xi 100%) thi
viéc ting liéu lugng chat hip phy s& khong
con y nghia.

2.4.6. Anh huéng ciia néng dé ban dau cia Cr(VI) trong nude thai

Nong do ban dau ctua Cr(VI) trong
nude thai anh huong khong nhiéu dén
hiéu sudt hip phu khi sitr dung BXD.
Nghién ctru dugc tién hanh trong ba
truong hop a/mdng d6 Cr(VI) ban dau
bang 195-200g/1, 1a nudc thai lay tir Cong
ty C6 phan Nam son, b/nong do Cr(VI)
ban dau bang 1450g/1, dugc chuan bi bang
cach pha 4.1g K,Cr,0O; trong 1000ml
nudc cat tinh khiét va c¢/ndng d6 Cr(VI)
ban dau bang 14.5g/1, pha lodng dung dich
trén 100 lan. Thay d6i pH tir 2 dén 12. Tur
Hinh 9 ta thdy hiéu qua xtr Iy Cr(VI) cua

——195-200mg/|
—=— 1450mg/l
---a--- 14.5mgll

Higw sudl xir Iy (%)

P& pH ban déu cua nwée thal

2 3 4 5 6 T 8 9 10 "

Hinh 9. Anh huoéng ciia nong @é Cr(VI) ban dau
dén hiéu sudt hdap phu (Liéu hdp phu
10g/g(CrVI); thoi gian tiép xic: 18h, nhiét do
30°C)

BXD thay d6i khong nhiéu khi nong d6 ban dau cua Cr(VI) dao dong hang trim lan.
Diéu d6 cho thiy c6 thé st dung n6 dé xur ly

nuéc thai ¢ ndng d6 Cr(VI) rat khac nhau.

2.4.7. Nang luc hcfp phu cuc dai:

Thi nghiém dugc tién hanh bﬁng cach 100
lay mot lugng chat hap phu nhat dinh (THT, %
BXD va VBD) tir 0.5 dén 12 gam/lit 1an luot

209 BXD
150 E R ="
j/.' P ] TI-;I’.T_a

g_‘_‘é_' o—e—o—o o—=—2 VBD

F‘éﬁ:—— ce (mgll)
04 .
0

50 100 150 200 260

cho vao 1000ml dung dich nuGc thai nong do
trong khoang 195-200mg/l. Cho hon hop vao

binh 2000ml déng ndp va lic déu véi van toc

Hinh 10. Nang lyc hcfp phu cua mot $6 vt liéu
hdp phu (Nong dé Cr'®: 195mg/l; Liéu hap phu
2g/l).(Céc diém: Thue nghiém, Céc dwong: Mo
hinh Langmuir 7
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150 vong phut tai nhiét do khoang 28-30°C, do pH dung dich béng 2, la diéu kién hép
phu tdi wu nhu d trinh bay & trén. Nong d6 Cr(VI) va Cr tong con lai trong dung dich
nude thai s& dugc phan tich trong khoang thoi gian 18 gid. Két qua thi nghiém duoc
phan tich theo m6 hinh nhiét dong hoc ciia Langmuir [5]. Gia dinh Langmuir dugc mo
ta boi phuong trinh

L @)

Qﬂ;ﬁ

Trong d6 qmax (Mg/g), thé hién luong chit bi hap phu tdi da trén mot don vi
trong luong chat hip phy. Két qua tinh toan cac hé s6 mé hinh Langmuir d6i véi cac vat
liéu khéc nhau duogc trinh bay ¢ Bang 2 sau day.

Bing 2. Hé 56 ciia mé hinh Langmuir

Théng sb (max (Mg/g) b (1/mg) R
THT 107.27 0.021 0.997
VBD 47.25 0.035 0.999
BXD 181.81 0.091 0.990

Hinh 10 cho thdy trong cac diéu kién t6i wu, ning luc hap phu cia BXD 16n
nhat, bang 181.81mg/g, tiép dén la THT: 170.27mg/g, cudi ciing 1a VBD: 47.25 mg/g.
3. Két luan

Tir két qua nghién ctru thi nghiém cho phép ta rit ra nhitng két luan sau day:

—  So sanh v&i mot sb vat liéu biomass ¢ san & nudce ta, sir dung BXD da qua xtr ly
lam vt liéu hap phu chrome trong nudc thai 1a bién phéap rat c6 hiéu qua. Nang
luc hip phu ctia n6 c6 thé dat 181.81 mg/g chat hap phu.

— Do pH cua dung dich 13 yéu t6 quan trong c6 anh hudng quyét dinh dén hiéu
suat xtr 1y cua hé théng. pH t6t nhat dé hip phu ion Cr(VI) 1a pH 2. Trong khi
d6, hap phu tbt nhat ion Cr(IIl) tai pH 4.5 dén 5.

—  Hiéu suit hép phu cuc dai (99.99%) dat dugc sau thoi gian tiép xtc 18h. Tuy
nhién dé loai bo khoang 80% chromium trong nuéc thai, thoi gian tiép xuc
khoang 5 phut.

—  Anh huong ctia ndng @6 Cr(VI) ban dau dén hiéu suét xtr Iy 1a khong 16n.

—  Liéu hép phu dbi voi BXD tét nhat trong khoang 120 - 150mgCr(VI)/g BXD.

—  Céc s6 liéu thi nghiém vé qua trinh hip phu d6i voi BXD tuong dbi phu hop véi
md hinh nhiét dong hoc cia Langmiur.
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