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TACH GIU KIM LOAI NANG CHi, DONG, NIKEN, CROM VA THORI
TU DUNG DICH MOI TRUONG AXIT YEU BANG COT AXIT HUMIC
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Trung tam Khoa hoc Tuw nhién va Cong nghé Quéc gia

1. Mé& dau

Viéc xii ly cAc nguén nudc bi nhiém déc bdi ion kim loai nidng va phéng xa luén
la van dé dugc quan tdm giai quyét. Vi kha niang tao phitc manh véi cac ion kim loai
nén axit humic da dudc st dung dé lam sach nuée. I.V. Aleksandrov da dang zeolit
c6 chita axit humic (tir 0,5-10% vé khéi lugng) dé hap thu cac ion Cu (II), Pb (II), Hg
(I1), Co (II), Cd (II) va cho thdy kha nang hap thu c¢6 thé tang 1én hang chuc lan [1].
Mot s8 tac gia khac cing da nghién ciiu kha ning st dung axit humic dé tach cac
nguyén té siéu Uran va mét s chat déc hitu co khac[2, 3, 4].

Trong cic céng trinh trudc [5, 6] ching t61 da nghién ciu kha ning tach gia
mot s6 kim loai ning bang axit humic trong diéu kién tinh. Nham huéng téi ap
dung thuc té&, eéng trinh nay sé trinh bay két qua nghién citu kha niang tach céc ion
kim loai niang va phéng xa bang ¢bt trao déi c¢6 chiza axit humic — mét ché& pham
dude tach va 1am sach ti than bun caa Viét nam.

2. Thuc nghiém

Dung dich cac mudi Pb (II), Cu (II), Ni (II), Cr (ITII) va Th (IV) dugc pha tit cac
mudl tudng ung la Pb(NO,),, CuSO,, Ni(NO,),, Cr,(SO,); va Th(NO,),. Trong thi
nghiém, cAn chuan bi dung dich géc cAdc mudi trén c6 nong d6 1mg Me"*/ml. Sau do,
xac dinh lai néng d6 cta cac dung dich géc da chuin bi bing phuong phap chudn dé
tao phic sau day: Xac dinh néng d6 dung dich Cu (II) bang chuin d6 néng véi chi
thi PAN ¢ pH=5; x4ac dinh néng d6 dung dich Pb (II) va Th (IV) véi chi thi Xylen da
cam ¢ pH tuong tng 1a 5 va 3; xac dinh néng d6 cua dung dich N1 (I) va Cr (III)
bing cach chuan d6 ngude ludng du EDTA véi dung dich chuan Pb (II) va Th(IV)
tudng dng.

Cac hoa chat dude dung trong thi nghiém déu c6 dd sach tinh khiét phan tich
(PA), trir axit humic sé dudc néi tdi 6 phan sau. Axit humic 6 day dugc tach ra tit
than bun cta Viét Nam va dude tinh ché cdn than dé loai cac tap chat, dac biét la
cac ion kim loai nang. Néng dé cac ion kim loal dude xac dinh trén may hép thu
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nguyén tt SHIMADZU AA - 6601F va may so mau JENWAY 6400. Cot tach 6 day
la ¢ot thuy tinh ¢6 kich thude 50x1,4 cm.

1. Tach axit humic tu than bun

Than bun dudc xt 1y nhiéu lan véi axit, kiém réi lai véi axit. Cudi cung rua
cach ch& pham thu duge nhiéu 1an bing nudc cat dé pH~2,0. Sau d6 hong khé rdi
sdy d nhiét do < 80°C.

2. Chudn bi cét axit humic

Axit humic dudc nghién va ray, 14y ¢d hat 0,5mm. Cho 5g axit humic tach duge
d trén vao cot thuy tinh ¢é duong kinh 1,4cm.

Pé nghién cttu kha nang tach git cac ion kim loai Cu®*', Pb*, Ni**, Cr®" va
Th' trén cot axit humic, chung té1 da chuén bi dung dich hdn hgp chia cac ion néi
trén c6 cting néng dé 1a 10pg/ml.

D61 500ml dung dich hén hgp 5 nguyén td ndi trén qua cdt va cho dung dich
chay ra véi tdc d6 lml/phiat. Thu dung dich chay ra thanh ting phan doan, mdi
phan doan 100ml. Diéu chinh pH cua dung dich déi qua ¢4t nho dém axetat va do
gia tri pH trén may do pH Denver. Khoang pH nghién citu tit 3+5.

Néng do cua cac ion Pb (II), Cu (II), Ni (II), Cr (III) dudc x4c dinh bang phuong
phap hap thu nguyén ti. Néng d6 ion Th (IV) duge xac dinh bing phuong phap do mau
véi thude thu Arsenazo (III) trong méi truong axit HCl 4M trén may JENWAY 6400.
Viée xac dinh ion Th (IV) cd ban dua theo [7] nhung da duge kiém tra lai véi hé dung
dich hén hdp cac nguyén t& nghién cttu (ké ca véi mau tring l1a nudc rita axit).

3. Két qua va thao luan

Pé danh gia kha niang st dung axit humic tach dudc tit than bun cua Viét
Nam vao viée xt 1y méi trudng, ching toi da tién hanh phén tich nhiét mau san
pham thu dudce. K&t qua cho thiy, trén phé nhiét cua né c¢6 pic mat nudc 4m 8 &
vang 71°C (trén nita thi phai dén ving 332°C méi lai ¢6 pic phan huy tiép va cudi
cung chi ¢on pic thidu chay & 555°C). Ham lugng axit trong ché phim dude xac dinh
bing phudng phap chuin dé oxy hoa-khu (K,Cr,0, / H,SO,) va c6 gia tri dat dén
95,8%. Mit khac khi nung thiéu cdn than ché phdm dén 850°C, ham lugng tro con
lai khoang 4,2% (tro 1a chat bét mau trang tua cao lanh).

Phé héng ngoai cia axit humic diéu ché bing phuong phap trén duge minh
hoa trén hinh 2. N&u so sanh véi phd ciing loai cua mau axit humic dude ché tach lai
tir hod pham Natri humat/axit humic cia hing ALDRICH (hinh 1) chang téi thay
axit humic dudc tach tir than bun cta Viét Nam cé6 thanh phan nhém chic kha
gifng véi axit humic cia hang ALDRICH. Trén phé héng ngoai cua ca 2 loai axit
humic déu ¢6 mdt sd dai hdp thu chinh dai dién cho cac nhém chitc hodc mdi lién két
nhu trong céng trinh [3].
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Bang 1. Nhitng dai hap thu hong ngoai chinh dé thdy nhat cua vat liéu humic [3].

Dai tan s6 (cm™)

Nhom chire/ lién két tuong ng

3400 - OH ¢6 lién két hydro
2900 | C — H béo hoa tri
1725 C=0 hoa tri
1620 C - C thom

1400 COO

Dé danh gia hiéu suat tach gid kim loai ¢ trén cot, ching téi da tién hanh xac
dinh nong dé clia cac ion kim loai cé trong cac phdn doan thu dudc sau khi dung
dich chay qua cét. Cac dung dich ban ddu duge diéu chinh pH dé cé cac gia tri 3, 4
va 5. Hiéu suat hap thu trén cét cua cac ion trong cac dung dich ¢6 dé6 pH khac nhau
dudc chi trén bang 2.

Bang 2. Kha nang tach gil cac ion Cu*, Pb**, Ni**, Cr**, Th"" trén c6t axit humic

Ion trong dung

Hiéu suat hap thu trén cot (%)

dich (10 pg/ml) PH 1 2 3 4 5
3 99,9 99,9 99,9 99,9 99,9
Cu* 4 99,9 99,9 99,9 99,9 99,9
5 98,0
3 9.4 99,9 99,9 99.9 9.7
Pb?* 4 99,0 99,8 99,8 99,8 99,4
) 99,8
3 99,9 99,9 99,9 99,9 99,9
Ni** 4 99,9 99,9 99,9 99,9 99,9
5 99,9
3 84,7 91,9 84,1 85,6 83,7
Cr* 4 94,4 91,6 83,3 93,1 91,3
) 92,6
3 99,0 99,0 99,0 95,0 99,0
Th' 4 99,0 99,0 99,0 98,0 92,0
(Khoéng xac dinh duoc)

Két qua cho thay, trong diéu kién nghién ciiu, ca 3 ion kim loai hoa tri 2 1a Cu,
Pb, Ni déu bi axit humic gid lai trén co6t gan nhu hoan toan (= 99%). Thuc t& phan
tich bing phudng phap do phé hap thu nguyén ti thi & nhiéu phan doan, d6 hdp thu
A (tudng Gng vdi nong d6 kim loai) rat nhé va gan nhu trung véi mau trang la nudc
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-ua axit humic. Suy réng ra véi cac kim loai hoa tri 2 khic cung nhém nhu Zn, Cd,
{g thi kha nang tach ciing sé tudng ty. Di€éu nay phu hgp véi két qua nghién ctu
:ua Liu, Aiguo [8]. Gia tri pH va lyc ion cua dung dich ¢6 anh hudng manh dén su
14p phu cua kim loai lén axit humic. Axit humic ¢6 kha nang tao thanh phic manh
761 kim loai ma dac biét 1a véi Cu (II) va Pb (II). Lyc lién két cta cac ion kim loai
14y trong phitc chit vdi axit humic giam theo trat tu Pb = Cu > Cd. Kha ning trao
161 cia cot axit humic véi cdc kim loai ndng 13 kha 1én nhung ciing giam theo trat
g trén.

Vi ion Th (IV) — mét dai dién cho cac nguyén t6 phéng xa thi hiéu suit thu
71 né boi cdt axit humic cing kha tét, dat ti 92 — 99%. Riéng véi ion Cr (I11), kha
1ang bi gitd lai trén cdt c6 kém hon so vdi 4 ion trén. Di€u nay c6 1€ 1a do toc d6 phan
Ing cua ion nay véi axit humic cham hon phan ing cia nhitng ion khac. Mét vai tac
7ia ciing dd nhan thdy phan dng tao phic cua axit humic véi cac ion kim loai
-hudng c6 téc dé rat cham. Diéu d6 da c6 anh hudng dén kha nang trao do6i cua cét.
Mic du thap hon céac ion khac nhung hiéu qua tach giit Cr (IIT) trén cét ciing dat gia
r1 84-94%.

Sau khi da qua cét, pH ctia dung dich giam ré rét. Thuc nghiém cho thdy du
:6t axit humic di duge rta bang nudc nhiéu lan dén khi nudc ria c6 pH=3,6-3,8
1hung khi cho cac dung dich hén hgp kim loai ¢6 pH=4 chay qua cdt thi cac dung
lich thu dudce sau khi qua cét déu c6 pH=2,8-3,0. Diéu nay chic han 1a do phéan ing
.20 phitc ma ion kim loai da thay thé& ion hydro d cac nhém —-OH va -COOH cua
ixit humie.

So sanh kha nang hap thu cta cdt véi cic dung dich cé gia tri pH khac nhau
*hing ta thay ring 6 pH=4, kha nang hap thu tét hon ¢ pH=3 va pH=5.

{. Ké&tluan

Axit humic duge tach tit than bun cua Viét Nam c¢é thanh phin nhu moi axit
1umic dién hinh khac. Day la loai vat liu c6 kha nang tach rit tét cac kim loai tu
lung dich lodng ¢6 méi trudng axit yéu (pH=3 + 4). Khi cho dung dich chita cac kim
oal ning chay qua cot axit humic thi ¢6 khoang 99% ion Pb(II) , Cu(II);92-98% ion
I'h (IV) va 84-94% ion Cr(III) bi tach giit lai trén cot. Két qua nghién ciu da md ra
tha nang sl dung axit humic tit than bun ctia nudc ta dé 1am sach céc ngudn nudc
>i 6 nhiém kim loai ning va phéng xa. Phudng phap nay thuéan tién cho viéc xti ly
*4c ngudn nudc thai cé moi trudng axit va cé nong do kim loai khong qua 1dn.
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SIMULTANEOUS REMOVAL OF HEAVY METAL IONS, LEAD,
COPPER, NICKEN, CHROME AND THORIUM BY HUMIC ACID
PACKED COLUMN

Bui Duy Cam
College of Science, VNU

Pham Van Tinh
Instuitue of Chemistry, NCST

Adsorption of Cu?*, Pb?*, Ni**, Cr**, Th** from aquous solution by humic acid

was investigated. The results show that, 99% ions Pb(II) and Cu(Il), 92-98% ions
Th(IV) and 84-94% Ions Cr (III) were removed by the humic acid packed column
from their dilute solution with optimum pH = 4.



