P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

NGHIEN CUU HAP PHU Cr(V1) TRONG MOI TRUONG NUGC

BANG BA CA PHE

STUDY ON ADSORPTION OF Cr(VI) IN WATER USING COFFEE GROUNDS MATERIAL

TOMTAT

Nghién ciru ny diroc thic hién nham muc dich loai b Cr(Vl) bang ba ca
phé. Knha nang hép phu Cr(VI) clia b ca phé duroc khao sét bang phurong phap
hép phu tinh ¢ diéu kién phong. Nghién cttu dugc thuc hién véi pH = 1 - 10 thoi
gian phan (ing 30 - 300 phdt. Nong do Cr (V1) ban dau 5; 10; 15; 20; 25; 30;
35mg/I. Két qué cho thy: (1) Trong mdi treong gia dinh hiéu suat loai bd Cr (VI)
t0i wu v6i thoi gian phan tng 90 phdt, pH = 1, khdi lugng vat liéu la 1g/100ml,
ndng d6 toi da cla Cr(VI) la < 20mg/I. Qua trinh hap phu phi hgp véi md hinh
hap phu déng nhiét Langmuir va dung lrong hap phu cuc dai @ duoc xéc dinh 13
20,40mg/g; (2) Két qua nghién ctu trong xi Iy Cr(VI) trong nuéc thai ma crom
Cong ty THHH Bowang khu cong nghiép Biém Thuy huyén Phd Binh, tinh Thai
Nguyén hiéu suat hap phu dat 99,5%. Két qua thu dugc hira hen cho viée st dung
cac vt liéu dang chat thai dé loai bd Cr(V1) va kim loai khac ra khdi mdi truong
nwéc cing nhu viéc mé rng (ing dung cho x Iy nudc thai.

Tirkhéa: Cr(V1), ha.ca phé, nudc thai ma, hép phu.

ABSTRACT

This study aimed to remove Cr(VI) from water using coffee grounds material
as an adsorbent. The adsorption of Cr(VI) in water using coffee grounds material
was investigated by batch adsorption experiments at room temperature.The
study was conducted at pH = 1 - 10, reaction time 30 - 300 minutes. Initial
concentration of Cr (V1) 5; 10; 15; 20; 25; 30; 35mg/I. The results show that: (1) In
the environment assuming, the optimal removal of Cr (VI) at reaction time of 90
minutes, pH = 1, material weight is 1g/100ml, the maximum concentration of Cr
(V1) is < 20mg/L. The maximum monolayer adsorption capacity of coffee
grounds calculated from Langmuir isotherms was found to be 20.40mg/g; (2)
Research results treating Cr (V1) in wastewater of Bowang Co., Ltd. in Diem Thuy
industrial zone, Phu Binh district, Thai Nguyen province, adsorption efficiency is
99.5%. Therefore, coffee grounds acts as a promising adsorbent for the removal
of heavy metalsion from wastewater.
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1.DAT VAN BE

Crom la mot kim loai crng, mat bédng, mau xam thép véi
dd bong cao va nhiét dd nong chay cao. Crom duwgc ky hiéu
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la Cr, nguyén t& lwgng crom la 51,996 dvC. N6 la chét khéng
mui, khéng vi. Cac trang thai 6xi hoa phd bién clia crom la
Cr(ll), Cr(lll) va Cr(VI) vGi Cr(lll) 1a n dinh nhat. Cac trang thai
Cr(l), Cr(IV) va Cr(V) la kha hiém. Cac hgp chat Cr(VI) la nhitng
chét c6 tinh 6xi héa manh. Ham lvgng trung binh ctia Crom
trong vo trai dat la 122mg/I, trong dat khoang tir 11 - 22mg/I,
trong nuéc mat la lug/lit va trong nwéc ngam khoang
100ug/lit. Trongkhdng khi, Crom dwgc 6xy thu déng hoa,
tao thanh mot I6p méng 6xit bao vé trén bé mat, ngan chan
qua trinh 6xi hoa ti€p theo dbi véi kim loai & phia duéi.
Phuong phép nay dugc iing dung trong qué trinh ma. Crom
la kim loai duoc x€p vao nhém c6 kha nang gay bénh ung
thu. Nong dé Crom trong nuwéc phai thap hon 0,05mg/l theo
tiéu chuan ctia T6 chirc Y té Thé gigi. Cr(VI) hap thu qua da
day, ruét nhiéu hon Cr(lll) va c6 thé thdm qua mang té bao,
Crom xam nhap vao co thé theo ba con dwdng hé hap, tiéu
héa va ti€p xuc truc ti€p. Trong nwéc thai ma c6 chia lvgng
crom khoang 0,7ug/ml ma chti yéu 6 dang Cr(VI) ¢6 doc tinh
v6i nhiéu loai dong vat c¢6 va. Ham lwgng Cr(VI) du chi mot
Iwvgng nhé cling co thé gay déc doi voi con nguwdi. NEu crom
c6 ndng do I16n hon gia tri 0,1mg/l gy r6i loan strc khée nhu
non mira... Khi thdm nhap vao co thé nd lién két vai cac
nhém - SH trong enzim va lam mét hoat tinh clia enzim gay
ra rdt nhiéu bénh déi véi con ngudi. Co6 nhiéu nghién ctru st
dung phé pham néng nghiép trong x& ly Cr(Vl) trong moi
treong nude nhu st dung ba ché cla tac gia Do Tra Huong
[3], str dung trdu bién tinh cla tac gia Pang Ngoc Binh [4], st
dung bé cdy sim cla tac gia Tran Thi Ha [6]. Tuy nhién hiéu
qua hdp phu chura cao. B4 ca phé la mot chat thai, bao gom
chl yéu céac chat xo trung tinh nhu hemicellulose, cellulose
chiém 452%, cac hgp chat lignin va chat xo acid chiém
29,8%. Protein trong ba ca phé chiém 13,6% [1]. Ba ca phé
sau khi dwoc tach dau cé ty Ié carbon/nitrogen 19,8:1 [2].
Theo nghién cttu clia Cruz ham lwong lipid trong bé ca phé
dao dong tir 9,3 - 16,2%; ham lvgng polyphenol téng s6 dao
dong 1 - 1,5% [2]. Vay ba ca phé la nguén nguyén liéu quan
trong véi ham lugng I6n cac hgp chat hitu co nhw acid béo,
acid amin, polyphenol, cac chat khoang va polysaccharides.
Qua nghién cttu, viéc (ng dung ba ca phé dé x ly Cr(Vl)
trong mdi truong nudc chua dwge nghién ctiru. bai bdo nay
ching t6i tién hanh hoat hda ba ca phé biang NaOH thanh
mot loai vat liéu hap phu x& ly Cr(VI) trong nuwéc thai cong
nghiép ma. Nghién ctru buéc dau tham do kha nang xt ly
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Cr(VI) trong nuéc thai cong ty ma Crom cho linh kién dién ti
cta khu cong nghiép Biém Thuy, Pha Binh, Thai Nguyén.
2. PHUONG PHAP NGHIEN CUU

DPa6i tvong nghién cliu la ba ca phé, moi trvdng gia dinh
Cr(Vl) va nuéc thdi nha may Bokwang - khu Céng nghiép
DPiém Thuy, Thai Nguyén. Ba ca phé duoc thu mua va xt ly
hoat héa bang phuong phéap hoéa Iy rung siéu am trong moi
treong NaOH 1M trong 12 gio. Sau dé vat liéu duwoc ria
sach, sdy khdé & 103 - 105°C. Ba ca phé cé kich thuéc rat
khac nhau nhung phan Ién c6 lich thuéce tir 0,6 - 1,0mm, vi
vay vét liéu dugc sang phan loai lwa chon kich thugc 0,6 -
1mm dé nghién ctru. Cr(VI) trong méi trwvong gia dinh duoc
pha ché bang K,Cr,0,, hda chét tinh khiét cha Btic.

Phrong phéap phan tich theo tiéu chuan Viét Nam TCVN
6658 : 2000 (ISO 11083 : 1994) vé chat lwvgng nuéc - xac dinh
Cr® - Phuong phap do pho dung 1,5-diphenylcacbazid

Xay dwng dwong chuén ctia Cr(VI) xac dinh méi quan hé
gitta ndng dé crom(VIl) va mat dé do quang, duong chuan
c6 phuwong trinh; Y = 0,7419x - 0,0287 v&i dd chinh xac
R?=0,9996 trong dwong 99,96% va sai s6 0,04%.

Céc thi nghiém hap phu tién hanh khao sat anh huéng
cla pH dung dich, thoi gian, ndng dé Cr(VI) ban dau dén hap
phu Cr(VI). Cac thi nghiém hap phu dwgc ti€n hanh tai nhiét
dd phong (25 + 4°C), nhiét d6 ctia dung dich Cr(VI) (25 + 2°C).
St dung céc binh tam giac 250mL duwoc l&c (may lac ngang
HY-5A - Trung Quéc) véi téc dd 200 vong/phut. Anh huwéng
clia pH ban dau duoc tién hanh bang cach cho 1,0g ba ca
phé vao 100ml dung dich Cr(VI) c6 néng d6é 18mg/L véi cac
gia tri pH khéc nhau, tir 1,0 dén 5,0 trong 120 phut. pH cla
dung dich duoc digu chinh bang cac dung dich HNO, 0,1M
va NaOH 0,1M. Anh hwéng ctia thoi gian hidp phu duoc thuc
hién bang cach cho 1,0g ca phé vao 100ml dung dich Cr(VI)
c6 ndng dd ban dau 18mg/L Iac trong thoi gian khac nhau
(30 - 180 phut), thuc hién & diéu kién pH tdi wu da xéac dinh
duoc & thi nghiém anh hudng cia pH. Anh hudng clia ndng
dd ban dau clia Cr(VI) duoc thuc hién bang cach cho 1,0g ca
phé vao 100ml dung dich Cr(Vl) véi nébng dd khac nhau (5,
10, 15, 20, 25, 30 va 35mg/L), thoi gian hap phu 120 phat,
diéu chinh pH = 1. Tién hanh khao sat theo mé hinh hap
phu d&ng nhiét Langmuir duoc dira vao két qué cua viéc
khao sat ndng dd dau. Sau cac qua trinh trén, cac mau duoc
ly tdm & t6c do 4000rpm trong 5 phit. Nong do Cr(VI) truéc
va sau hdp phu dugc xac dinh bang phuong phap UV-Vis
trén may Hitachi Shimadzu UH-5300 tai buwéc séng 540nm.
Dung lvgng hdp phu tinh theo céng thirc:

qzﬁxv (l)
m

Trong d6: V la thé tich dung dich (L), m 1a kh6i lwvgng clia
chat hap phu (g), C,la néng dd Cr(VI) ban dau (mg/L), C, la
la ndng dd Cr(Vl) khi dat can bang hdp phu (mg/L), q la
dung lvgng hép phu tai thoi diém can bang (mg/g).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng ctia pH dén hiéu qua xt ly Cr(VI)

Qua trinh hap phu bi anh hwéng rat nhiéu béi pH cua

maoi tredng. S thay ddi pH clia moi truyng dan dén sy thay
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d6i vé ban chat ctia chat bi hap phu, cdc nhém chirc bé mat,
thé oxy hoa khtt, dang ton tai cda hop chat dé. Két qua khao
sat anh huwdng clia pH dén hiéu suat hap phu duoc thé hién
trén bang 1 va hinh 1. K&t qua cho thay kha nang hap phu
Cr(VI) gidm khi pH tang. & pH béng 1,03 ndng dd Cr(Vl)
gidm tir 18,64mg/l xuéng 0,03mg/I hiéu suat hap phu dat
99,84%; Khi tdng pH = 2,06 hiéu sudt dat 91,26%; pH = 3
hiéu sudt hap phu gidam manh chi con 22,85%; pH = 6 dat
hiéu sudt chi con 10,78% (hinh 1, bang 1).
Bang 1. Anh hudng ctia pH dén hiéu suét hap phu Cr(VI) clia ba ca phé

X Nong dd Cr(VI) Nong do Cr(VI)can | Hiéu suat
STT| PHVAO |y G, G, (ma/l) | béng,Cy (maf) | (%)
1 1,0 18,64 0,03 99,84
2 2,1 18,64 1,63 91,26
3 3,0 18,64 14,38 22,85
4 41 18,64 15,83 15,08
5 5,0 18,64 16,33 12,39
6 6,0 18,64 16,63 10,78
7 7,0 18,64 16,52 11,37
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Hinh 1. Anh hiréng ctia pH dén hiéu qua hap phu Cr(V)

Hiéu qua hdp phu cao nhét tai pH = 1,0. Biéu nay c6 thé
gidi thich do thanh phan chinh ctia ba ca phé la xenlulozo
c6 cau trac x6p do dé cé kha nang hap phu. Dung dich Kali
cromat ton tai chd yéu & dang HCrO, va Cr,0,% chat hap
phu tich dién dwvong. Trong dung dich sé xuét hién lyc hat
tinh dién gitra vat liéu hap phu va lvgng Cr(VI). Khi tdng pH
dung lvong hap phu gidm do sy canh tranh ctia Cr(VI) va
OH". Két qua nay tuong dong v6i nghién clru cla Bang
Ngoc Pinh [3], tac gid Dang Ngoc Pinh da nghién ctu va xt
ly Cr(VI) trén vat liéu hap phu v trdu bién tinh, hiéu qua ly
Cr(VI) dat 98,15% & pH = 1 v&i khdi lvgng vat liéu la 1g. Tuy
nhién ndng doé Cr(VI) ban dau trong nghién ctu clia tac gia
Pang Ngoc Binh rat thap 0,09 mg/l, trong nghién ctu nay
la 18,64mg/l. Biéu nay cho thay hiéu qua hap phu clia ba ca
phé la kha cao. Bén canh dé, thoi gian hdp phu cla ba ca
phé trong nghién ctru nay la 120 phut da dat 99,84% (bang
1), trong khi d6 nghién ctru clia tac gid Pang Ngoc Binh
thoi gian 1én t6i 420 phuat gap 3,5 thoi gian két qua nghién
clru nay. Didu nay khang dinh kha nang hap phu clia ba ca
phé la rat I6n, I&n hon két qua nghién ctru clia Bang Ngoc
Binh 1,69% [3]. K&t qua nghién cru cho thay hiéu qua xt ly
Cr(Vl) cao & pH thép, cling tvong dong véi nghién clru cla
tac gia Do Tra Huong [4] st dung vat liéu hap phu 1a b che
bién tinh nghién ctru xt ly Cr(VI), tac gid A. Ksakas st dung
vat liéu quang va dat sét duoc khao sat dai pH 2-8 [5].
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3.2. Anh huéng ctia khéi lvong ca phé dén hiéu qua xt
Iy Cr(VI)

Nghién cru dugc tién hanh vé6i 5 thi nghiém c6 chia
100ml dung dich Cr(Vl) ndng d6 22,1mg/l; B6 sung ba ca
phé voi khéi lwvgng 0,1; 0,5; 1; 3; 5g/100ml va diéu chinh
moi trwong pH = 1. Cac binh thi nghiém nay dwgc khudy
tron 90 phat voi toc do 200v/p. Sau phan tng, dung dich
dwoc phan tich néng dd Cr(VI) con lai, két qua nghién ctu
duoc trinh bay trong bang 2 va hinh 2

Bang 2. Anh hitng ctia khdi lvong bé ca phé dén hiéu qua hap phu Cr(VI)

STT KLVL | pH | NongddCr(Vl) [NongddCr(Vl)| Hiéu | pH
(9 | vao | vao(mg/l),Co | ra(mg/l),q |sudt(%)| ra
11 01 1,0 22,1 14,480 3448 1,04
21 03 1,0 22,1 9,380 5756 |1,04
3| 05 1,0 22,1 2,170 8747 |1,06
41 07 1,0 22,1 0,978 95,57 |1,07
51 10 1,0 22,1 0,340 98,46 |1,09
6| 30 1,0 22,1 0,012 99,95 |1,09
71 50 1,0 22,1 0,009 99,96 |1,04
90:0 14:0
_ 70:0 120 é
£ 600 10.0 =
% soo 80 &
E 40.0 &5 ‘§D
30.0 40 ’é
i
0'.0 978 [ 034 | 0012 0.009 oo

Kh&i lvong vat liéu (g)

Hinh 2. Anh hirng khi lrong vat liéu t6i hiéu qua h&p phu Cr(VI)

K&t qua nghién ctru cho thay khéi lvgng vat liéu hap phu
tang hiéu qua hap phu tang. Hinh 2 cho thay & dai khéi lyng
vat liéu thap 0,1 - 1,0g tang tir 34,48% dén 98,46%. Khi tang
vat liéu hap phu tr 1 - 5g hiéu suét hap phu gan nhuv khéng
d6i 98,46 - 99,96%. K&t qua nay cho thay khi tang vat liéu hap
phu Ién trén 1g hiéu qua x& ly gan nhw khong thay déi 98,46
- 99,96% Idc nay qua trinh hap phu dat t¢i trang thai can
bang, téng dién tich bé mat tiép xdc gitra ching hau nhw
khong thay déi dan dén viéc ham Ivgng chéat hdp phu tang
nhung hiéu qua xt ly tdng khong dang ké tham chi khéng
tang. Nhu vay, khoi lvgng ba ca phé 1g la phu hgp cho
nghién ctru nay.

3.3. Anh hirng clia thoi gian phan tng dén hiéu qua hap
phu Cr(VI)

Nghién ctru nham xéc dinh duoc thoi gian tiép xuc gidi
han va thoi gian ti€p xic t6i vu cho qua trinh xt ly Cr(VI)
cla ba ca phé. Nghién cru nay dugc thuc hién véi 5 binh
tam giac 250ml chitra 100ml dung dich Cr(Vl) ndng do
20,25mg/l, b6 sung thém 1g vat liéu ba ca phé. Hon hop
nay duogc dua vao khudy tron 200 vong/phdt. Thoi gian
phan ng clia cac binh lan lvgt tir 30, 60, 90, 120, 180, 240
va 300 phut. Két qua phan tich néng d6 Cr(VI) dwgc trinh
bay trong bang 3 va hinh 3.
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Bang 3. Anh huroing clia thoi gian phan tng clia bé ca phé dén hiéu qua hap
phu Cr(VI)

STT Thoi gian oH Cr(VI)vao, | Dung lvong hap | Hiéu sudt hap

(phat) Co, (mg/l) | phu(mg/g).q | phuCr(vi),%
1 30 1,0 20,25 2,55 8741
2 60 1,0 20,25 0,38 95,65
3 90 1,0 20,25 0,10 98,77
4 120 1,0 20,25 0,17 99,16
5 180 1,0 20,25 0,13 99,36
6 240 1,0 20,25 0,11 99,21
7 300 1,0 20,25 0,21 98,96

Hifu sudt (%)
©
)
n

O O B KB N N W
n n
Nong d Crivi), mg/l

30 60 90 120 180 240 300
Th&i gian (phut)

Higu sudt (%) —@— NBng dd Cr(Vi)ra (mg/l)

Hinh 3. Anh hireng ctia thoi gian dén hiéu suét hap phu

Hiéu suét hap phu Cr(VI) ty 1é thuan vé6i thoi gian. Thoi
gian phan tng tir 30 dén 90 phut hiéu qua hap phu tiang
nhanh tir 88,41% dén 99,51%. Sau 90 phdt hiéu sudt hap phu
¢6 xu hwdng tdng cham va gan nhw khéng thay d6i sau thoi
gian phan (rng 120 phat. Thoi gian phap phu cang dai thi
lwvgng Cr(VI) bi gil lai cang nhiéu, dung lugng hap phu cang
tang khi bé mét chat hap phu con. Khi qua trinh hap phu dat
dén trang thai can bang, kha nang hdp phu Cr(Vl) khéng
dién ra dan dén hiéu suét hap phu gan nhu khéng thay doi
(120 - 240 phat). Thoi gian phan ing tir 240 phat vat liéu hap
phu c6 xu hvéng nha hap phu lic nay hiéu suét c6 xu huéng
gidm tir 99,21 xudng 98,96% & 300 phut. Thoi gian lvu tdi wu
phu thudc vao céc diéu kién ¢6 dinh cho méi nghién ctu, cac
vat liéu khac nhau, ndng do Cr(Vl) ban dau, khéi lvong vat
lidu, toc do khudy, méi truong tac dong khac nhau sé c6 thoi
gian t&i wu cho tirng loai vat liéu. Nhiéu tac gid da nghién
clru trén céc vat liéu hdp phu khac nhau nham xi Iy Cr(VI)
trén moi trvong gid dinh, Bang Ngoc Binh va cong sy da
nghién ctru xt ly Cr(VI) trén vat liéu hap phu vo trdu bién tinh
& thoi gian nghién ctu 1a 420 phat hiéu qua xt ly dat 98,15%
[3], hay nghién ctru cla tac gid Tran Thi Ha va cong su da st
dung vat liéu g6c Polyanilin téng hop vai dich chiét nwdc, ba
chiét nwéc va bdt cay Sim thoi gian nghién ctu lén toi 6 gio
hiéu qua x& ly dat 99,99%][6]. V&i két qua nghién clru & thoi
gian 90-120 phut clia ba ca phé buwéc dau cho thay hiéu qua
(¥ ly cGia vat liu nay kha cao, trong khi dé vat liéu dé kiém
chi phi cho bé phan ng thap.
3.4. Anh huéng ctia ndng dd Cr(VI) dén hiéu qua xt ly
chiabacaphé

Nghién ctru duoc thuc hién véi cac thdng sb t6i vu cla
cac nghién ctru trén. Thoi gian phan ing 90 phdt, pH phan
tng la 1 va khéi lvgng vat liéu la 1g/100ml. Nghién ctu
thuc hién thay déi nong doé Cr(VI) véi nong doé 5, 10, 15, 20,
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25 30 va 35mg/l. Két qua nghién dugc trinh bay trong bang
4 vahinh4.
Bang 4. Anh hudng ctia nong do Cr(V1) dén hiéu qua hép phu clia b ca phé

STT pH | NongddCr(Vl)vao | NongddCr(Vl)ra Hiéu
Vao (mg/1) (mg/l) suat (%)
1 1,0 5,25 0,001 99,98
2 1,0 10,70 0,001 99,99
3 1,0 15,75 0,017 99,89
4 11 19,95 0,045 99,77
5 1,0 2545 0,115 99,55
6 1,0 30,05 0,750 97550
7 11 34,76 1,860 94,65

100.0

96.0

92.0

88.0

Hiéu sudt(%)

0.750

Nong do Cr(VI) (mg/l)

84.0
0.3

0.1
&0 0.045
so.o0 980 087 0.0

5.25 10.70 15.75 19.95 25.45 30.05 34.76
No&ng dé Cr(VI) dau vao (mg/l)

Hiéu sudt (%) —@— Ndng dd cr(viyra (mg/l)

Hinh 4. Anh hiréng ctia nng d Cr(V1) dén hiéu qua hap phu ctia bé ¢ phé

Hiéu qua hap phu gidm khi nong do Cr(Vl) tang. Hiéu
suat hap phu 6n dinh tir 99,98 - 99,89% & nong do Cr(VI) tir
cé xu huéng gidm dan khi tang néng do Cr(Vl) tr 525 -
15,74mg/1, & ndng dd khao sat nay dung lwvgng hap phu tang
twr 5,25 dén 15,73mg/g. Khi tdng nong do Cr(VI) IéEn 20 mg/I
hi€u suat hdp phu cé xu hudng giam nhe (0,45%). Tiép tuc
tang Cr(VI) 1én 25 - 30mg/l hiéu sudt hap phu giam (2,5 -
3,42%) nhung khi tang Ién 35mg/l hiéu qua x& ly chi con
87,87% (giam 12,02%) so véi ndng dd 15mg/I. Nhw vay, néng
dd phu hop cho qua trinh hdp phu ctia ba ca phé la nong do
Cr(VI) nhé hon 18mg/l v6i khéi lvong vat liéu la 1g/100ml.
Nong do Cr(VI) la yéu t6 tién quyét cho muc dich clia nghién
ctru, ndng dd cao hay thap la tuy thudc vao quy mé va déi
twong phat sinh dong thai. Mot s6 dong thai nganh nghé
phéat sinh Cr(Vl) nhu: luyén kim, s&n xudt nén sap, thudc
nhudm, chat tay rira, thudc nd, phao, diém, xi mang, do gém,
bot mau, thuy tinh, ché tao &c quy, ma kém, ma dién va ma
Crom. Tuy nhién, ndng dd Cr(Vl) trong cac dong thai nay
thuong nam ngudng < 15mg/l. Cling c6 mét sé nghién ctu
nghién ctru kha nang hap phu Cr(Vl) & ndng doé cao hon. Tac
gia P. K. Pandey da nghién clru trén cac vat liéu ZeoliteNaX,
quang va dat sét voi nong do Cr(Vl) ban dau 20mg/l,
100mg/I va hiéu sudt xt ly Cr(Vl) nhwng hiéu qua xt ly chi dat
twong (ng 48%, 80% [7] trong diéu kién téi vu.
3.5. Nghién ctru xt ly nwéc thai ma Cong ty Bokwang

Nghién cru duoc thie hién véi nuéce thai ma ctia Cong ty
Bokwang, Khu cdng nghiép Biém Thuy, Pha Binh, Thai
Nguyén. Nwc thai dong vao c6 pH = 3,0 va Cr(VI) = 17,6mg/I
(bang 4). Nghién ctru thyc hién véi hai ndi dung: (1) nuwoc
thai khéng diéu chinh pH, dwa vao binh phan trng 10g/l ba
ca phé; (2) Nwéc thai dugc diéu chinh pH véi HCl 6M dén
pH =1,0. Két qua nghién clru dugc trinh bay & bang 5.
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Bang 5. K&t quaxtr Iy Cr(V1) trong nuéc thai Cong ty Bookwang

TN | Chitiéu | Bonvi | Dongvao | Dongra |Hiéusuat (%)

L - 30 31 -
Cr(vi) mg/l | 17,6+004 | 143+0,07 18,7

, [ - 10 10 -
Cr(vi) mg/l | 17,62+0,02 | 0,089+0,04 995

K&t qua nghién ctu cho thdy, & nghién ctu 1voi
pH = 3,0 12 pH clia dong thai. Sau 90 phut hdp phu bang ba
ca phé hiéu suat chi dat 18,7%. Khi diéu chinh pH = 1 n6ng
dd Cr(VI) trong nuéc thai ban dau 17,6 mg/l da gidm xuéng
0,088 mg/I hiéu suat xt ly dat 99,5%. Nhu vay, hiéu qua xt
ly Cr(VI) ctia ba ca phé & pH = 1 la cao hon rat nhiéu so véi
pH = 3, két qua nay kha tuong dong voi két qua nghién ctu
trén moi trudong gid dinh.

4. KET LUAN

Nghién ctru kha nang hap phu Cr(VI) cla ba ca phé
trong moi truong nuéc va khao sat mot s yéu t6 yéu td
anh huéng dén qua trinh hap phu bang phrong phap hap
phu dong tinh trong diéu kién c6 khuat tron, két qua
nghién ctru cho thay: Nong dé pH tdi wu cho qué trinh hap
phu Cr(Vl) bang ba ca phé la pH = 1, khai lvong vat liéu la
109/, thoi gian lwvu phan ng t6i vu cho qua trinh hap phu
la 90 phut, véi ndng dd Cr(Vl) 18,25mg/l trong diéu kién
khudt trén 200 vong/pht. Hiéu qua dat 98,46 - 99,98%.
Ung dung ndng dd Cr(Vl) trong nwdc thai ma Céng ty
Bokwang & pH = 1, hiéu suét dat 99,5%, nong do Cr(VI)
dong ra 0,088 +0,04mg/I.
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