NGHIEN CUU TACH LOAI Cr (VI)
TRONG NUGC VA NUGC THAI BANG THAN BUN

Hoang Thi Huong Hué&, Nguyén Dinh Bang
B6 mén Hod v6 co, khoa Hod hoc
Truong Dai hoc Khoa hoc Tu nhién
Dai hoc Quéc gia Ha Noéi

Tom tdat: Viéc st dung than ban nhu mét vat liéu dé tach
cac kim loai ning hoa tan trong nudc da dugec nhiéu nha
nghién citu quan tdm vi d6 la phuong phap don gian, c6 hiéu
qua va rat kinh t&. Ngudn than bun & nuéc ta rat déi dao. O
Ha Néi, than bun tap trung cht yéu g cic viing thudc huyén
Dong Anh nhu L6 Khé, Mai LAm, Dan Chu... Co ché luu giit
cac ion kim loai trén than bun la vdn dé van con nhiéu tranh
cai, trong d6 c6 mét s6 cd ch& chinh: trao d6i ion, tao phiic,
hap phu hoa hoc va hdp phu vat 1i.

Trong phan nghién cu clia minh, ching téi da nghién citu
tach loai Cr(VI) tit nude va nudc thai cia bé ma crém ctia nha
may xe dap Théng Nhat bing than bin 6 L6 Khé da duge
hoat ho4 bang axit H,SO,. Nhiing yéu t6 anh hudng dén su
h4p phu nhu la: pH, téc dé nap liéu, su canh tranh cua cac
ion kim loai c6 mat déng thdi trong dung dich, ngudn than
biin, phuong phap chuén bi than bun... Khodng pH t&i wu
cho qua trinh hap phu céc kim loai trén than bun thuong ti
3,5 - 6,5 (d61 véi Cr(VI) thi khoang pH t6i uu la 1,5-3,0 va t6t
nhat ¢ pH =1,5).

1. Mé dau

Trong nhiing nim gin day, cing véi su phat trién ctia nganh
cong nghiép thi sy 6 nhiém moéi truong dién ra cang manh, nhat 1a su
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6 nhiém méi trudng nude. Vi vay van dé xu ly nuéc thai, dac biét la
nuéc thai céng nghiép ngay cang duge quan tam hon.

T ddu nhing nam 70 ngudi ta dd quan tdm nhiéu dén anh
hudng cua cac kim loai ning téi cd thé con ngudi va hé sinh thai, &
dang lugng vét chuing rit can thiét cho co thé con ngudi. Tuy nhién
v6i ham lugng 16n hon ching cé tac dung nguge lai hoan toan, 6 do,
ching biéu hién nhu chit kim ham hoat tinh cta cac enzym, gay nén
nhiéu bénh cho con nguai.

Cé nhiéu phuong phap tach kim loai ning ra khéi ngudn nudc:
phuong phéap két tua, phuong phap chiét, phuong phap hap phu, ...
Mot trong nhiing phudng phap dang duge ting dung nhiéu la phuong
phap hdp phu véi cac vat liéu ré tién: than hoat tinh, than xoan, xo
dua, chitosan, than bun...

Viéc st dung than bun nhu mét vat liéu dé tach cac kim loai
nang hoa tan trong nudc da duge nhiéu nha nghién ctu quan tam vi
d6 la phuong phap don gian, ¢6 hiéu qua va rat kinh t&. Ngudn than
bun 6 nudc ta rat doi dao, 6 Ha N¢i, than bun tap trung chu yéu &
mot s6 vang thudéc huyén DPéng Anh nhu L& Khé, Mai Lam, Dan
Chu, ... Co ché luu giit cac ion kim loai trén than ban van con gay
nhiéu tranh cai, trong d6 c6 mét s8 co ché chinh: trao déi ion, tao
phic, hap phu hoa hoc va hap phu vat li. Nhitng y&u t6 anh hudng
dén sy hap phu nhu la: pH, t8c d6 nap liéu, su canh tranh cua cac ion
kim loai ¢6 mat déng thdi trong dung dich, nguén than bun, phuong
phap chuén bi than ban,... Khodng pH t&i wu cho qua trinh hap phu
cac kim loai trén than bun thudng tit 3,5 - 6,5. Dugi khoang tu pH
3,0-3,’5 viéc loai b6 kim loai khéng ¢6 hidu qua (trix Cr(VI) c¢6 khoang
pH té1 vu 1,5-3,0). Trong khuén khé nghién ctu ctia minh ching té6i1
da Anghi@an cdu qua trinh tach loai Cr(VI) trong nude va nude thai tit
E)hei_n Xuong ma crém cia nha may xe dap Théng Nhat bing than bun
d Lo Khé (Déng Anh, Ha Noi).

2. Phan thuc nghiém

- X1 Iy than bun

0 + '{‘ban bun 18y tit mé L6 Khe, dem sdy kho khodng 24 gis &
10§ C roi nghién that nhé va sang qua ray c6 kich thuée 16 1mm ¢é
loai b6 nhitng hat than to, tao nén mot cap hat déng nhit.
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+ Hoat hoéa than bun: Tdm dung dich axit sunfuric c6 néng do
khac nhau 1én than bun (lgam than bun dude tAm 1ml dung dich
H,S0,), sau d6 sdy & cac nhiét do khac nhau trong vong 4 gid rdi 14y
ra rtia sach lugng axit con du bing nudc cit va siy khé ¢ 70- 80°C.

Khao sat dung lugng hap phu Cr(VI) cia than bun.

Nghién citu anh hudng cia pH dén hiéu suit tach loai

Cr(VI) cua than bun.

Nghién ctiu anh hudng cta thdi gian d&n hiéu suat tach

loai Cr(VI) cia than bun.
Nghién cttu anh hudng ctia lugng than biin dén hiéu suit
tach loai Cr(VI).

Tu cac nghién citu trén, ching t6i 4p dung dé tach loai Cr(VI) tit
nudc thai phan xudng ma crém thudc nha may xe dap Théng Nhat.
(Ham lugng Cr(VI) trong nudc duge xac dinh bing phudng phap tric
quang véi thuéc thi diphenylcacbazit).

3. K&t qua va thao luin

Bang 1: Kha nang tach loai Cr(Vl)cta than bun dugc x( ly bing H,SO, c6 néng dé khac nhau

va dudc sy 3 cac nhiét do khac nhau (thé tich dung dich Cr(VI) c6 néng dd 100mg/l Iy dé xr ly

la 100ml, lugng than dung la 1gam).

Stt | [H;S04) Nhiét d6 110°C Nhiét d6 150°C Nhiét 46 200°C
(%) [Cr(VD]y Hiéu [Cr(VI)]y | Hiéusudt | [Cr(VI)]q Hiéu
(mg/l) suat (mg/l) (H%) (mall) suat
(H%) (H%)
1 0 68,8 31,2 64,0 36,0 75,2 24,8
2 59,9 40,1 54,0 46,0 60,0 40,0
3 10 45,9 54,1 43,1 56,9 46,0 54,0
4 15 19,0 81,0 17,0 83,0 32,3 67,7
5 20 11,9 88,1 10,0 90,0 18,7 81,3
6 25 10,0 90,0 7,9 92,1 14,0 86,0
7 30 8,0 92,0 6,0 94,0 12,8 87,2
8 40 46 95.4 35 96,5 11,0 89,0
9 50 33 96,7 1,5 98,5 8,8 91,2
10 60 2,0 98,0 0.1 99,9 7.0 93,0

" con lai.
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Nhan xét: Than bun dugdc hoat hoa bing axit H,SO, c6 hiéu suit
tach loai Cr(VI) cao hon than bun khéng dudc hoat hoa va noéng do
axit cang ting thi hiéu suit tach loai Cr(VI) cang tiang, nhung khi
ndng d6 axit tang tit 25% -60% thi hiéu suit tach loai lai ting cham,
dat xap xi 8%, nén dé c6 hidu qua kinh t&, chiing tdi chon axit H,SO,
25% cho cac nghién ctu tiép sau cua minh.

- Trong ba nhiét d6 khao sat thi than bun sdy & 150°C c6 kha
ning tach loai Cr(VI) 16n nhat va chiing t6i chon nhiét do nay dé siy
than bun.

Bang 2 : Khao sat dung lugng hap phu Cr(VI) ctia than bun

Lugng Cr(VI) ban dau (mg) 200
Ludng than (g) _ 1
Lugng Cr(VI) con lai 22,23
Dung lugng hap phu Cr(VI) cta than bun (mg/g) 177,77

Bang 3: Anh hudng clia pH dén qua trinh tach loai Cr(VI) biing than bin (thé tich dung dich
Cr(VI) c¢6 néng do 100mg/l Idy dé xr ly 1a 100m, lugng than dung 1a 1gam).

pH 1 1.5 2 2,5 3 4 5 6 7

[CrV)l, | 926 | 640 | 748 | 1557 | 29,16 | 3557 | 4450 | 4847 | 51,15
(mg/l)
Hiéusuat | 90,74 | 9360 | 9252 | 8443 | 7084 | 6443 | 5550 | 51,53 | 4885
(H%)

T két qua thuc nghiém ta thay: khi pH tang tu 1,5-7 thi hiéu
sudt tach loai Cr(VI) giam xudng va gia tri pH t6i uu cho qua trinh
tach loai Cr(VI) la 1,5. Diéu nay ciing pha hdp véi mot s6 két qua
da cong bd [2]. Ching t6i chon gia tri d6 pH nay cho cac qua trinh
nghién citu § day.

Q\ua qua trinh khdo sat, chiing t6i thay ring d6 pH dau cta dung
dich bang 1,5, con d6 pH cta dung dich sau xi 1y bing 0,99 12 do c6 su
tang nong 46 H* trong qua trinh tach loai Cr(VI) bang than bun. The(.>

ching ’tc‘)i, qua trinh luu gi@t Cr(VI) trén than bun rat c6 thé 14 co ché
trao doi ion va dudc giai thich nhu sau:

HgCI‘O;‘ < H + HCr04' pK1 =- 0,26
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HCrO, & H" + CrO* pK,= 6,0

Vi pK; < 0 nén c6 thé coi su phan ly ndc thi nhat caa H,CrO, l1a

hoan toan, con nic thi hai c6 pK,= 6,0 c6 nghia 1a pH = 6, néng d6 cua

HCrO, gin bing néng d6 ctia CrO,2. Do pH < 4 tén tai cha yéu & dang
HCrO,. DAy chinh 14 dang dudc trao déi chu yéu véi HSO, trén than.

Bang 4: Anh hudng ciia thdi gian dén hiéu suat tach loai Cr(VI)

(thé tich dung dich Cr(VI) cé néng d6 100mg/I Iy dé x{ Iy 1a 100ml, luong than ding la 1gam).

Thdi gian 30 60 90 120 150 200 240 300
(phut)
[Cr(VD], 3779 | 2527 | 1931 | 12,75 | 840 | 360 | 328 | 3,28
(mg/l)

Hiéu sust | 62,21 | 74,73 | 80,69 | 87,25 | 9160 | 96,40 | 96,72 | 96,72
(H%)

Thoi gian dat cidn bing hip phu la 240 phit, nhung sau 200
phiit, hiéu suit tach loai Cr(VI) da rat cao (96,40%) nén ching tdi
chon thdi gian hap phu 1a 200 phut d8é tach loai Cr(VI).

Bang 5: Anh hudng clia lugng than t8i hiéu suat tach loai Cr(V1)

(thé tich dung dich Cr(VI1) cé néng d6 100mg/l 1ay dé xr ly la 100ml)_

Ludng than(g) 0,2 0,3 0,5 1 1,5 2 2,5
[Cr(VI)] ¢l (mg/!) 19,12 | 1340 | 695 | 025 | 0043 | 0,040 | 0,031
Hiéu suat (H%) 80,88 | 86,60 | 93,05 | 99,75 | 99,96 | 99,96 | 99,97

Nhin xét: khi lugng than bun 1a 1,5g ¢6 thé tach loai 100ml
dung dich Cr(VI) néng d6 100mg/l dat tiéu chuan vé Cr(VI) cho nudc
sinh hoat ([Cr(VI)] < 0,05mg/1). Khi lugng than 14 1g c6 thé tach loai
Cr(VI) dat tiéu chuin cho phép nudc thai ra méi trudng
([Cr(VD)]<0,5mg/).
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Ap dung cac nghién citu trén, ching téi tach loai Cr(VI) tit nuéc
thai ctia phan xudng ma crém thudc nha may xe dap Théng Nhat.

Bang 6: K&t qua x(r ly Cr(V1) cia nha may xe dap Thang Nhat (Idy 100ml dung dich nudc thai)

Néng dé Cr(VI) ban dau trong nudc thai (mg/l) 10,2
Lugng than (g) 0,5

Néng do Cr(VI1) con lai sau xtt ly (mg/l) 0,048
Hiéu suat (H%) 99,53

Két qua phan tich cho thay: ¢6 thé dung 0,5g than bun xu ly
100ml dung dich nudc thai cua phan xuéng ma crém thudc nha may
xe dap Théng Nhat, ham luong Cr(VI) sau xi 1y dat tiéu chuén cho
phép theo TCVN 5945-1995 vé tiéu chuin nudc thai.

Két luan

- Tién hanh xu ly than bun 18y tit mé Ld Khé (Dong Anh, Ha Néi)
bang axit H,SO, 25%, nhiét d siy than bun 13 150°C. Than thu dudc
c6 kha nang tach loai Cr(VI) cao.

- Tién hanh khao sat tim cac diéu kién t8i wu cho qua trinh tach
loai Cr(VI) biang than bun: pH=1,5, thoi gian hap phu 200 phiit, dung
lugng hép phu Cr(VI) dat 177,7mg/g than bun .

Ap dung cac diéu kién t6i uu dé xit 1y nuée thai cha phan xudng ma
crom thudc nha may xe dap Théng Nhit c6 néong d6 dau caa Cr(VI)
10,2mg/l, Iugng Cr(VT) con lai dat tiéu chudn cho phép vé nuée thai.
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