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Viéc st dung than bun nhu mét loai vat lidu dé tach cac kim loai
nang khéi cac nguén nude da duge nhiéu nha nghién ciiu quan tam vi
than btin 12 mét nguyén liéu déi dao, ré tién, nhung lai c6 thé tao ra
mét loai vat liéu c¢6 kha ning tach loai cic kim loai tét.

Trong cdng trinh nay ching t61 nghién citu tach loai Ni (II), Cu
(IT) va Cr (VI) tit nudc va nudc thai bang than bun. Than bun Déng
Anh - Ha Noi duge xtt 1y v6i axit sunfuric. Cac y&u t6 anh hudng dén
su tach loai nhu pH, téc d6 nap liéu, néng d6 kim loai, ludng than da
dudge nghién ciu.

STUDY ON REMOVAL HEAVY METALS: Ni (ll), Cu (),
Cr(VI) FROM WATER AND WASTEWATER USING PEAT.

Peat has been investigated by several researchers as a sorbent for
the capture of dissorved metals from water stream. Besides being
plentiful and inexpensive, peat possesses several characteristics that
made it a effective media for removal of disolved metals pollutions.

In this paper, the removal some heavy metals such as Ni (II), Cu
(1), Cr (VI) from water and waste water using peat has been studied.
Peat of Dong Anh - Ha Noi was treated with sulfuric acid. Factors
affecsting adsopption include pH, loading rates and the prensence of
competing metals, initial concentration, metal removal...
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MO PAU

Trong nhitng nam gin diy, cing véi su phat trién clia san xudt
cong nghiép thi sy 6 nhiém mai trudng ngay cang gia tiang, dic biét 1a
sy 6 nhiém méi trudng nude. Vi vay van dé xi Iy nudc thai da ti 1au
thanh mét van dé cap bach déi véi con ngudi.

T dau nhiing nam 70 ngudi ta dd quan tAm nhiéu dén anh hudng
ctia cac kim loai néing tdi co thé con ngudi va hé sinh thai. Céac kim loai
nang khi & dang vét ¢6 thé cin thiét cho con ngudi, tuy nhién 6 ham
ludgng cao hon ching lai c6 tic dung ngude lai, & d6 ching biéu hién
nhu nhiing chit kim ham hoat tinh ciia cac enzim, gAy nén nhiéu bénh
tat cho con ngudi.

Dén nay da c6 nhiéu phudng phap tach loai cac kim loai néng ra
khoi nude, nude thai. Mat trong cac phudng phap duge ing dung nhiéu
14 phuong phap hap phu kim loai niang bang cac vat liéu tu nhién ré
tién nhu than hoat tinh, than bun, tro bay, Chitosan.

Viéc stt dung than bun nhu mét vat liéu dé tach loai cac kim loai
ning khdi nude, nude thai da duge nhiéu nha nghién ctu quan tam vi
dé6 1a mét phuong phap don gian, c¢6 hiéu qua va rat kinh té [4]. Ngudn
than bun & Viét Nam rat déi dao, d Ha Nai, than bun t4p trung ¢ mot
s6 mé thuéc huyén Péng Anh nhu Ld Khé, Mai Lam, Dan Chu... Co
ché& luu giit kim loai néng trén than bun van con nhiéu tranh cii, trong
d6 mdt s8 co ché& chinh nhu trao ddi ion, hip phu, tao phiec... Ngoai ra
nhiing yéu t6 anh hudng dén su tach loai nhu pH, néng 40, su canh
tranh cta cac ion kim loai dong thdi c¢6 méit trong dung dich, ngudn
than bun... cling cAn dugc nghién citu. Trong cong trinh nay ching tbi
nghién cltu qua trinh tach loai cac kim loai ndng Ni (IT), Cu (II), Cr (VI)
trong nudc bang than bun ¢ mé Ld Khé (Péng Anh - Ha Noi).

THUC NGHIEM

- Xt ly than bun:

+ Than bun dugc sdy khé trong khoang 24 gid d nhiét d6 105°C,
sau dé dude nghién min, sang qua ray c6 kich thuéc 16 1mm.

+ Hoat héa than biin: than biin dugc ngdm tdm bang dung dich
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HySOy 6 nbéng do khac nhau, sau dé dude sdy & cac nhiét dQ tu

100°C dén 200°C trong 4 giv. San pham dude ria hét axit du bang

nude cat, sdy kho § 70 - 80°C.

- Nghién ctiu anh hudng thoi gian, pH, ndéng @6 cua cac kim loai
nang Ni dI), Cu (IT). Cr (VI) dén hiéu sudt tach loai cac kim loai nay.

- Néng dé céc ion kim loai nang dude xac dinh bang phuong phap
tric quang va phuong phap quang phé héap thu nguyén ti (AAS).

KET QUA VA THAO LUAN

Céc két qua nghién citu 4nh hudng ctua nong do HySO,4 va nhiét
d6 siy than bun dén kha nang tach loai Ni (II), Cu (II), Cr (VI) dude
dua ra trong bang 1, 2 va 3.

Trong cac thi nghiém nay ching t6i 1ay 100ml dung dich c¢é noéng
do Ni (II) 1a 10mg/1, Cu (II) va Cr (VI) déu ¢6 néng @6 100mg/l, cho
1 gam than bun da duge x ly bang H,SO, va sdy & cac nhiét do
khac nhau.

Bdng 1. Kha nang tach loai Ni (II), Cu (II), Cr (VI) ctia than bun
dudc xit ly bang HaSO4 c6 néng dd khac nhau ¢ 100°C

S6 [[H,SO,) [Ni2+]CL H/suat [Cuz)']CL H/suat |[Cr(VD)] H/suit
TT| (%) (mg/l) (%) (mg/l) (%) (mg/l) (%)
1 5 8,19 18,1 78,7 21,3 59,9 40,1
2 10 7,93 20,7 78,5 21,5 45,9 54,1
3 15 7,82 21.8 77,7 22,3 19,0 81,0
4 20 7,57 24,3 72,3 27,7 11,9 88,1
5 25 7,41 25,9 67,0 33,0 10,0 90,0
6 30 7,06 29.4 65,5 34,5 8,0 92,0
7 40 7,04 29.6 63.2 36.8 4.6 95,4
8 50 6,15 38,5 94,0 46,0 3.3 96,7
9 60 6,12 38,8 57,7 47,3 2,0 98,0

*[ ]CL: Néng dé con lai ciia kim loai trong dung dich sau khi téach...
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Bdng 2. Kha nang tach loai Ni (II), Cu (II), Cr (VI) ctia than bun
dugc xit ly bang H,SO, c6 nong dd khac nhau ¢ 150°C

Sé |[H,S0,] [Ni2+]CL H/suat [Cuz‘t]CL H/suat [ [Cr (V)] H/suit
TT| (%) (mg/l) (%) (mg/l) | (%) (mg/1) (%)
1| 5 700 | 300 | 698 | 302 | 540 46,0
o| 10 | 669 | 331 | 66,0 | 340 | 431 56,9
3| 15 632 | 368 | 61,0 | 390 | 17,0 83,0
4| 20 597 | 40,3 | 568 | 432 [ 10,0 90,0
5| 25 575 | 42,5 | 480 | 52,0 7,9 92,1
6| 30 541 | 459 | 47,0 | 53,0 6,0 94,0
7| 40 491 | 50,9 | 36,0 | 64,0 3,5 B6,0
8| 50 4,77 | 52,3 | 281 | 71,9 1,5 98,5
9| 60 4,16 | 589 | 210 | 79,0 0,1 99,9

Bdng 3: Kha nang tach loai Ni (II), Cu (II), Cr (VI) ctia than bun
dudc xt 1y bang H,SO, c6 nong doé khac nhau ¢ 200°C

S6 |[H,S0,] [Ni2+]CL H/suat [Cu"“]CL H/suat [Cx(VD],, H/suit
TT| (%) (mg/l) (%) (mg/l) (%) (mg/1) (%)
1 5 8,01 19,9 77,4 22,6 60,0 40,0
2 10 7,31 26,9 76,6 23,4 46,0 54,0
3 15 7,23 27,7 74,5 25,5 32,3 67,7
4 20 6,99 30,1 73,0 27,0 18,7 81,3
5 25 6,70 33,0 71,0 29,0 14,0 86,0
6 30 6,28 37,2 68,9 31,1 12,8 87,2
7 40 5,67 43,3 67,2 32,8 11,0 89,0
8| 50 543 | 457 | 650 | 35,0 8,8 91,2
9 60 4,98 50,2 63,7 36,3 7,0 93,0
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Tit cac két qua trén cho thay:

Vé6i ba nhiét do s&y than bun 100°C, 150°C va 200°C thi ¢ nhiét
d6 150°C cho hiéu suat tach loai cac kim loai nay la tét nhat. Diéu nay
c6 thé giai thich do & nhiét do 150°C viéc loai nuéc hdp thu trén than
bun 12 hoan toan nhung chua téi nhiét dé pha vé cac nhém chic cé
trén bé mat than bun. Vi vay khi sdy 6 nhiét d6 nay sé tao cho than

bun kha ning gitt kim loai t6t nhat.

- Néng d6 axit sunfuric ding dé xi Iy than ban cang ting thi kha
ning luu giit kim loai cang 16n. Theo céc tac gia [1] thi viéc xi 1y bang
H,S0, da tao ra su chuyén héa cac nhém chie - COOH, - OH vén c6
trén bé mat than bun thanh nhém - SO4H ¢6 kha nang tham gia trao
ddi manh hon véi cac cation kim loai trong dung dich nuéc lam ting
kha nang luu giit cac ion kim loai trén than bun. Trong ba ion kim loai
Ni (II), Cu (II) va Cr (VI) thi kha nang luu gitt Cr (VI) la 16n nhét va
nhé nhat 1a d6i véi Ni (II), kha nang luu giit Cr (VI) 16n c6 thé do su
giong nhau giita ion HCrO; véi HSO4 lam ting kha nang trao d8i
gita ching.

Mic du viéc xt ly than bun bing HySO4 6 nong dd cao t6t hon,
song nong d6 H,SO, cao thi hidu suit tach kim loai tang cham. D&
giam gia thanh chi phi cho viéc xt 1y than bun, ching téi chi st dung
H,S0, 25% d6i véi truong hop tach loai Cr (VI) va Cu (II) con d6i véi
Ni (IT) chting tdi st dung HySO, 40% dé dat duge hiéu suét tach tuong
déi cao ( 50%).

Anh hudng ctia pH dung dich dén hiéu suit tach loai NI (II), Cu
(II) Cr(VI) dugc dua ra trong bang 4.

Trong cac thi nghiém nay ching t6i 14y 100ml dung dich c6 nong
do Ni (II) 1a 10mg/l, Cu (II) va Cr (VI) déu c6 néng d6 100ml/1. Cho 1
gam than bun da dugc xt ly bang HySO, va sdy & 150°C
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Béng 4. Anh hudng ctia pH dung dich dén hiéu suat tach loai Ni
(II), Cu (II) va Cr (VD).

pH |[Ni (D] | H/suat |[Cu ()] H/ suat | [Cr (V)] | H/ suat
mg/1 H% mg/l H% mg/l H%
1,0 69,50 30,50 9,26 90,74
1,5 6,40 93,60
2,0 9,24 7,6 62,50 37,50 7,48 92,52
2,5 15,57 84,43
3,0 6,50 35,0 50,00 50,00 29,16 70,84
4,0 4,90 51,0 41,80 58,20 35,57 64,43
50 3,87 61,3 48,00 52,00 44,50 55,50
6.0 3,35 66,5 62,30 37,70 48,47 51,63
7,0 3,03 69,7 64,30 35,20 51,15 48,85

Tu cac két qua thu dude cho thiy trong khoang pH khao sat tir 1
dén 7 hiéu suit tach loai Cr (VI) cao hon 90% trong khoang pH tur 1
dén 2 dat cuc dai 6 pH = 1,5, hiéu suat tach loai Cu (II) dat cuc dai &
pH = 4 (%H = 58,2%), con hiéu suit tach loai Ni (II) ting dan ti pH =
1- 7,6 pH =7 dat dude 69,7%. Cé thé giai thich cac két qua thu duge
theo co ché trao ddi ion nhu sau: Viéc luu giit ion Ni2+ va Cu?* cha yéu
do su trao d3i giita cac cation nay véi ion H' cia nhém SO,H duge gin
trén than bun vi vay pH tang, hiéu suit tach loai ting (6 diy ching
t61 chi tang pH dén 7 vi 6 pH cao hon c6 thé xuat hién két tha hydroxit
kim loai). Trong trudng hop Cu?* khi tang pH lén hon pH = 4 ¢6 thé
Cu®" sé tao thanh cac phic hydroxo lam giam kha nang luu gid Cu?*
trén than bun. Riéng d6i v8i Cr (VI) 6 pH thap 1 dén 2 dang ton tai
cht yéu cua Cr (VI) 1a anion HCrOy, cac anion nay sé 1a dang cha yéu
tham gia phan Ung trao d6i véi anion HSO; trén than bun do d6 kha
nang luu gitt Cr (VI) cao d pH thap, con d pH cao Cr (VI) sé nam chu
yé&u & dang CrOZ kha ning trao déi giam xudng. Két qua nay ciing
pht hgp véi mot s6 két qua da cong bo [2, 4]

113



Anh hudng cta lugng than ban dén hiéu suét tach loai Ni (II),
Cu (II) va Cr (VI) dugc dua ra trong bang 5.

Trong cac thi nghiém nay ching téi 14y lugng than thay déi tit
0,5g dén 5 g cho vao 100ml dung dich ¢6 néng d6 Ni (II) 1a 10mg/l, Cu
(ID) va Cr (VI) déu c6 néng dd 100mg/l.

Bdng 5. Anh huéng cta lugng than bun
dén hiéu suat tach loai Ni (II), Cu (II) va Cr (VD).

Lugng than([Ni(ID)]¢ | H/sudt [[Cu (ID]. (H/ suat|{ Cr (VI)] ., | H/ suat

bun (g) (mg/l) | (H%) (mg/l) [ (H%) | (mg/l) (H%)
0,5 6,149 | 38,51 6,95 | 9305
1,0 4,895 | 51,05 35,0 65,0 0,25 99,75
1,5 0,04 99,96
2,0 3,025 | 69.75 23,0 77,0 0,04 99,96
2,5 0,03 99,97
3,0 1,500 | 85,00 9,0 91,0
3,5
4,0 0,300 | 97,00 0,01 | 99,99
5,0 0,014 | 99,86 0,01 | 99,99

T két qua thu dude cho thay:

- Kha nang tach loai Cr (VI) cia than bun la tét nhat: chi cin
diing 1,5g than bun c6 thé tach loai Cr (VI) trong 100ml dung dich Cr
(VI) c6 néng d6 100mg/1 vé nong dé Cr (VI) = 0,04 mg/], dat tiéu chuin
vé Cr (VI) cho nuée sinh hoat ([Cr (VI)] = 0,05 mg/l).

- Déi véi Cu (II) can dung 4g than bun cho 100ml dung dich Cu
(II) c6 néng @6 100 mg/l dua [Cu (IT)] con lai 1a 0,01mg/1 dat tiéu chuin
cho phép vé& Cu (II) trong nudc sinh hoat.

- Déi véi Ni (IT) phai dung dén 4,5g than bun cho 100ml dung dich
Ni (II) ¢6 nong d6 10mg/l méi c6 thé dua [Ni (II)] con lai trong dung
dich 1a 0,014mg/], dat tiéu chuan vé Ni (II) trong nudc sinh hoat.
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KET LUAN

- Than bun L& Khé (Péng Anh - Ha Ndi) ¢6 kha nang tach loai
Ni (II), Cu (I) va Cr (VI) cao hon sau khi dugc xti ly bing HySO,.
Nong d¢ axit HySO,4 cang cao thi hiéu suét tach loai cang tang.

- Nhiét @6 say than bun téi wu la 150°C. Néng d6 axit sunfuric
thich hop dude chon dé xut 1y Ni (IT) 1a 40%, Cu (II) va Cr (VI) 1a 25%.

- pH t81 uu cho qua trinh tach loai Cr (VI) 1a 1,5; Cu (II) 12 4; con
N1 {dD) la 7.

- Kha nang luu gid cua than bun d61 véi 3 kim loai khao sat:
Cr (VD) > Cu (1I) > N1 (II)

+ 1,5g than bun c6 thé tach loai duge Cr (VI) trong 100ml dung
dich Cr (VI) ¢6 néng dé 100mg/l vé néng dé cho phép cia Cr (VI)
0,05 mg/l

+ 4g than bun c6 thé tach loai Cu (II) trong 100ml dung dich Cu
(II) c6 noéng dd 100mg/l vé nong dd cho phép caa Cu (II) <
0,01mg/l.

+ 4,5 g than bun ¢6 thé tach loai Ni (I) trong 100m] dung dich Ni
(II) ¢6 nong d6 10mg/l vé néng do cho phép caa Ni (II) = 0,014
mg/l.
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