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Viec sii dung than bun nhu mot loai vat lieu de tach cac kim loai 
nang khdi cac nguon nUdc da dUdc nhieu nha nghien cUu quan tam vi 
than biin la mot nguyen lieu doi dao, re tien, nhUng lai c6 the tao ra 
mot loai vat lieu c6 kha nang tach loai cac kim loai tot. 

Trong cong trinh nay chung toi nghien cUu tach loai Ni (II), Cu 
(II) va Cr (VI) tU nUdc va nUdc thai bang than bun. Than bun Dong 
Anh - Ha Noi dUdc xd ly vdi axit sunfuric. Cac yeu to' anh hUdng den 
sU tach loai nhU pH, toe do nap lieu, nong do kim loai, lUdng than da 
dUdc nghien cUu. 

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

Peat has been investigated by several researchers as a sorbent for 
the capture of disserved 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 
(II), Cr (VT) 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... 

108 



MdDAU 

Trong nhUng nam gan day, cung vdi sU phat trien cua san xuat 
cong nghiep thi sU 6 nhiem moi trUdng ngay cang gia tang, dac biet la 
sU 6 nhiem moi trUdng nude. Vi vay van de x^ ly nUdc thai da tU lau 
thanh mot van de cap bach doi vdi con ngUdi. 

Txi dau nhijfng nam 70 ngUdi ta da quan tam nhieu den anh hudng 
cua cac kim loai nang tdi cd the con ngUdi va he sinh thai. Cac kim loai 
nang khi d dang vet c6 the can thiet cho con ngUdi, tuy nhien d ham 
lUdng cao hdn chung lai cd tac dung ngUdc lai, d do chung bieu hien 
nhu nhij[ng chat kim ham boat tinh cua cac enzim, gay nen nhieu benh 
tat cho con ngUdi. 

D§'n nay da cd nhieu phUdng phap tach loai cac kim loai nang ra 
khdi nUdc, nUdc thai. Mot trong cac phUdng phap dUdc iing dung nhieu 
la phUdng phap hap phu kim loai nang b tog cac vat lieu tu nhien re 
tien nhu than boat tinh, than bCin, tro bay, Chitosan. 

Viec sii dung than bun nhu mot vat lieu de tach loai cac kim loai 
nang khdi nUdc, nUdc thai da dUdc nhi§'u nha nghien cxiu quan tam vi 
do la mot phUdng phap ddn gian, c6 hieu qua va ra t kinh te [4], Nguon 
than bun d Viet Nam rat doi dao, d Ha Noi, than bun tap trung d mot 
so' md thuoc huyen Dong Anh nhU L6 Khe, Mai Lam, Dan Chii... Cd 
che lUu giU kim loai nang tren than bun van con nhieu t ranh cai, trong 
do mot so'cd che chinh nhU trao doi ion, hap phu, tao phiic... Ngoai ra 
nhi3ng yd'u to' anh hudng den sU tach loai nbu pH, nong do, sU canh 
tranh cua cac ion kim loai dong thdi cd mat trong dung dich, nguon 
than biin... ciing can dUdc nghien ciiu. Trong cong trinh nay chung toi 
nghien ciiu qua trinh tach loai cac kim loai nang Ni (II), Cu (II), Cr (VI) 
trong nUdc bang than bun d mo Lo Khe (Dong Anh - Ha Noi). 

THl/C NGHlfiM 

- Xxi ly than biin: 

+ Than bun dUdc say kho trong khoang 24 gid d nhiet do 105°C, 
sau dd dUdc nghien min, sang qua ray cd kich thudc 16 1mm. 

-f Hoat hda than biin: than biin dUdc ngam t^m b ing dung dich 
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H2SO4 CO nong do khac nhau. sau do dUdc say d cac nhiet dp tU 
lOO^C den 200'^C trong 4 gid. San pham dUdc rUa bet axit du bang 
nUdc cat, say kho d 70 - SO'̂ C. 

- Nghien cdu anh hUdng thdi gian. pH. nong do cua cac kim loai 
nang Ni (II). Cu (II). Cr (VI) den bieu suat tach loai cac kim loai nay. 

- Nong do cac ion kim loai nang dUdc xac dinh bang phUdng phap 
tr ie quang va phUdng phap quang pho hap thu nguyen tu! (AAS). 

KET QUA VA THAO LUAN 

Cac ket qua nghien cUu anh hUdng cua nong do H2SO4 va nhiet 
do say than bun den kba nang tach loai Ni (II), Cu (II). Cr (VI) dUdc 
dUa ra trong bang 1, 2 va 3. 

Trong cac thi nghiem nay chung toi lay lOOml dung dich c6 nong 
do Ni (II) la lOmg/1, Cu (II) va Cr (VI) deu c6 nong do lOOmg/1, cbo 
1 gam than bun da dUdc xU ly hkng H2SO4 va say d cac nhiet do 
khac nhau. 

Bang 1, Kha nang tach loai Ni (II), Cu (II), Cr (VI) cua than bun 
dUUc xi^ ly b^ng H2SO4 cd nong do khac nhau b lOO^C 

So 
TT 
1 

2 

3 

4 

5 

6 

7 

8 

9 

[H2SO,] 

(%) 
5 

10 

15 

20 

25 

30 

40 

50 

60 

(mg/1) 
8,19 

7.93 

7,82 

7,57 

7,41 

7.06 

7.04 

6,15 

6,12 

H/suat 

(%) 
18,1 

20.7 

21.8 

24,3 

25,9 

29,4 

29.6 

38,5 

38,8 

(mg/1) 

78,7 

78,5 

77,7 

72,3 

67,0 

65,5 

63.2 

54,0 

bl.l 

H/suat 

(%) 
21,3 

21,5 

22,3 

27,7 

33,0 

34,5 

36.8 

46,0 

47,3 

[Cr(VI)]^^ 
(mg/1) 

59,9 

45,9 

19,0 

11,9 

10,0 

8,0 

4.6 

3,3 

2,0 

H/suat 

(%) 
40,1 

54,1 

81,0 

88,1 

90,0 

92,0 

95,4 

96,7 

98,0 

TL" 
Nong do con lai cua kim loai trong dung dich sau khi tach, 
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Bang 2. Kha n a n g t a ch loai Ni (II), Cu (II), Cr (VI) cua t h a n b u n 

dUUc xijf ly b ^ n g H2SO4 c6 nong do k h a c n h a u d 150**C 

So 
TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

[H2SO4] 

(%) 

5 

10 

15 

20 

25 

30 

40 

50 

60 

(mg/1) 

7,00 

6,69 

6,32 

5,97 

5,75 

5,41 

4,91 

4,77 

4,16 

H/suat 

(%) 

30,0 

33,1 

36,8 

40,3 

42,5 

45,9 

50,9 

52,3 

58,9 

(mg/1) 

69,8 

66,0 

61,0 

56,8 

48,0 

47,0 

36,0 

28,1 

21,0 

H/suat 

(%) 

30,2 

34,0 

39,0 

43,2 

52,0 

53,0 

64,0 

71,9 

79,0 

[Cr (VI)]^^ 
(mg/1) 

54,0 

43,1 

17,0 

10,0 

7,9 

6,0 

3,5 

1,5 

0,1 

H/suat 

(%) 

46,0 

56,9 

83,0 

90,0 

92,1 

94,0 

96,5 

98,5 

99,9 

Bang 3: Kha n a n g t a c h loai Ni (II), Cu (II), Cr (VI) cua t h a n b u n 
dUUc xuf ly biing H2SO4 c6 nong do k h a c n h a u d 200^C 

So 
TT 

1 

2 

3 

4 

5 

6 

7 

8 

' 

[H.SOJ 
(%) 

5 

10 

15 

20 

25 

30 

40 

50 

60 

(mg/1) 

8,01 

7,31 

7,23 

6,99 

6,70 

6,28 

5,67 

5,43 

4,98 

H/suat 

(%) 

19,9 

26,9 

27,7 

30,1 

33,0 

37,2 

43,3 

45,7 

50,2 

(mg/1) 

77,4 

76,6 

74,5 

73,0 

71,0 

68,9 

67,2 

65,0 

63,7 

H/suat 

(%) 

22,6 

23,4 

25,5 

27,0 

29,0 

31,1 

32,8 

35,0 

36,3 

[Cr(VI)]^^ 
(mg/1) 

60,0 

46,0 

32,3 

18,7 

14,0 

12,8 

11,0 

8,8 

7,0 

H/suat 

(%) 

40,0 

54,0 

67,7 

81,3 

86,0 

87,2 

89,0 

91,2 

93,0 
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Txi cac ket qua tren cho thay: 

Vdi ba nhiet do s '̂y than bun lOO^C, ISO^C va 200OC thi 6 nhiet 

do 150°C cho bieu suat tach loai cac kim loai nay la tot nha't. Dieu nay 

cd the giai thich do d nhiet do 150'^C viec loai nUdc hap thu tren than 

bun la hoan toan nhUng chUa tdi nhiet do pha vd cac nhdm chijfc co 

tren be mat than bun. Vi vay khi say d nhiet do nay se tao cho than 

bun kba nang giU kim loai tot nha't. 

- Nong do axit sunfuric dung de xxi ly than bun cang tang thi kha 

nang luu giii kim loai cang Idn. Theo cac tac gia [1] thi viec xxi ly bang 

H2SO4 da tao ra sU chuyen hda cac nbom chUc - COOH, - OH von cd 

tren be mat than bun thanh nhdm - SO4H c6 kha nang tham gia trao 

doi manh hdn vdi cac cation kim loai trong dung dich nUdc lam tang 

kha nang lUu giU cac ion kim loai tren than bun. Trong ba ion kim loai 

Ni (II), Cu (II) va Cr (VI) thi kha nang luu giU Cr (VI) la Idn nha't va 

nhd nha't la do'i vdi Ni (II), kha nang lUu giii Cr (VI) Idn cd the do sU 

gidng nhau giUa ion HCr04 vdi HSO4' lam tang kba n a n g t r ao doi 

giUa chung. 

Mac du viec xii ly than bun b^ng H2SO4 d nong do cao tot hdn, 

song nong do H2SO4 cao thi bieu suat tach kim loai tang cham. De 

giam gia thanh chi phi cho viec xxi ly than bun, chung toi chi sii dung 

H2SO4 25% doi vdi trUdng hdp tach loai Cr (VI) va Cu (II) con doi vdi 

Ni (II) chung toi sii dung H2SO4 40% de dat dUdc hieu suat tach tUdng 

doi cao ( 50%). 

Anh hudng cua pH dung dich den hieu suat tach loai NI (II), Cu 

(II) Cr(VI) dUdc dUa ra trong bang 4. 

Trong cac thi nghiem nay chung toi lay 100ml dung dich cd nong 

do Ni (II) la lOmg/1, Cu (II) va Cr (VI) deu cd nong do lOOmL l̂. Cho 1 

gam than bun da dUdc xxi ly b lng H2SO4 va say d 150^C 
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Bang 4. Anh hUdng cua pH dung 
(II), Cu (H) 

dich den hieu suat tach loai Ni 
va Cr (VI). 

pH 

1,0 

1,5 

2,0 

2,5 

3,0 

4,0 

5,0 

6,0 

7,0 

[Ni (II)] , , 
mg/1 

9,24 

6,50 

4,90 

3,87 

3,35 

3,03 

H/suat 
H% 

7,6 

35,0 

51,0 

61,3 

66,5 

69,7 

[Cu (IDJcL 
mg/1 

69,50 

62,50 

50,00 

41,80 

48,00 

62,30 

64,30 

H/suat 
H% 

30,50 

37,50 

50,00 

58,20 

52,00 

37,70 

35,20 

[Cr (VI)]c, 
mg/1 

9,26 

6,40 

7,48 

15,57 

29,16 

35,57 

44,50 

48,47 

51,15 

H/ suat 
H% 

90,74 

93,60 

92,52 

84,43 

70,84 

64,43 

55,50 

51,53 

48,85 

Txi cac ket qua thu dUdc cho thay trong khoang pH khao sat tu! 1 
den 7 hieu suat tach loai Cr (VI) cao hdn 90% trong khoang pH tU 1 
den 2 dat cue dai d pH = 1,5, hieu suat tach loai Cu (II) dat cUc dai 5 
pH = 4 (%H = 58,2%), con hieu suat tach loai Ni (II) tang dan txi pH -
1 - 7, d pH = 7 dat dUdc 69,7%. Co the giai thich cac ket qua thu dUdc 
theo cd che trao doi ion nhU sau: Viec lUu giU ion Ni2+ va Cû "*" chu yeu 
do sU trao doi giUa cac cation nay vdi ion H"*" cua nhdm SO4H dUdc g in 
tren than bun vi vay pH tang, hieu suat tach loai tang (d day chung 
toi chi tang pH den 7 vi d pH cao hdn c6 the xuat hien ket tua hydroxit 
kim loai). Trong trUdng hdp Cû "̂  khi tang pH Idn hdn pH = 4 c6 the 
Cu-"̂  se tao thanh cac pbijfc bydroxo lam giam kha nang lUu giU Cû "̂  
tren than bun. Rieng doi vdi Cr (VI) d pH thap 1 den 2 dang ton tai 
chii yeu cua Cr (VI) la anion HCr04", cac anion nay se la dang chu yeu 
tham gia phan Ung trao doi vdi anion HSO4" tren than bun do do kba 
nang lUu gifl Cr (VI) cao d pH thap, con d pH cao Cr (VI) se n^m chu 
yeu d dang CrOf" kha nang trao doi giam xuo'ng. Ket qua nay cung 
phii hdp vdi mot so'ket qua da cong bo [2, 4] 
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Anh hudng cua lUdng than bun den hieu suat tach loai Ni (II), 
Cu (II) va Cr (VI) dUdc dUa ra trong bang 5. 

Trong cac thi nghiem nay chung toi lay lUdng than thay doi tijf 
0,5g den 5 g cbo vao 100ml dung dich c6 nong do Ni (II) la lOmg/1, Cu 
(II) va Cr (VI) deu c6 nong do lOOmg/l. 

Bang 5. Anh hudng cua lUUng than biin 
den hieu suat tach loai Ni (II), Cu (ID va Cr (VI). 

Ludng than 
biin (g) 

0,5 

1,0 

1,5 

2,0 

2,5 

3,0 

3,5 

4,0 

5,0 

[NldDlcL 
(mg/1) 

6,149 

4,895 

3,025 

1,500 

0,300 

0,014 

H/suat 
(H%) 

38,51 

51,05 

69.75 

85,00 

97,00 

99,86 

[Cu (11)]^^ 
(mg/1) 

35,0 

23,0 

9,0 

0,01 

0,01 

H/sua t 
(H%) 

65,0 

77,0 

91,0 

99,99 

99,99 

Cr (yi)]ct 
(mg/1) 
6,95 

0,25 

0,04 

0,04 

0,03 

H/sua t 
(H%) 

93,05 

99,75 

99,96 

99,96 

99,97 

TU ket qua thu dUdc cho th§'y: 

- Kha nang tach loai Cr (VI) cua than bun la tot nh^'t: chi can 
dung l,5g than bun c6 the tach loai Cr (VI) trong 100ml dung dich Cr 
(VI) cd nong do lOOmg/1 ve nong do Cr (VI) = 0,04 mg/1, dat tieu chuan 
ve Cr (VI) cho nUdc sinh boat ([Cr (VI)] = 0,05 mg/1). 

- Doi vdi Cu (II) can dung 4g than bun cho 100ml dung dich Cu 
(II) cd nong do 100 mg/1 dua [Cu (II)] con lai la 0,01mg/l dat tieu chuan 
cho phep ve Cu (II) trong nUdc sinh hoat. 

- Doi vdi Ni (II) phai dung den 4,5g than bun cbo 100ml dung dich 
Ni (II) cd nong do lOmg/1 mdi c6 the dUa [Ni (II)] con lai trong dung 
dich la 0,014mg/l, dat tieu chuan ve Ni (II) trong nude sinh hoat. 
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KET LUAN 

- Than bun Lo Khe (Dong Anh - Ha Noi) c6 kha nang tach loai 
Ni (II), Cu (II) va Cr (VI) cao hdn sau khi dUdc xii ly bang H2SO4. 
Nong do axit H2SO4 cang cao thi hieu suat tach loai cang tang. 

- Nhiet do say than bun toi Uu la 150*^C. Nong do axit sunfuric 
thich hdp dUdc ebon de xii ly Ni (II) la 40%, Cu (II) va Cr (VI) la 25%. 

- pH toi Uu cho qua trinh tach loai Cr (VI) la 1,5; Cu (II) la 4; con 
Ni ( I I ) la 7. 

- Kha nang lUu giU cua than bun doi vdi 3 kim loai khao sat: 
Cr (VI) > Cu (II) > Ni (II) 

+ l,5g than bun cd th^ tach loai dUdc Cr (VI) trong 100ml dung 
dich Cr (VI) c6 nong do lOOmg/1 ve nong do cho phep cua Cr (VI) 
0,05 mg/1 

+ 4g than bun c6 the tach loai Cu (II) trong 100ml dung dich Cu 
(II) cd nong do lOOmg/1 ve nong do cho phep cua Cu (II) < 
0,01mg/l. 

+ 4,5 g than bun cd the tach loai Ni (II) trong 100ml dung dich Ni 
(II) cd nong do lOmg/1 ve nong do cho phep cua Ni (II) = 0,014 
mg/1. 
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