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NGHIEN CUU HAP PHY Cu CUA HAT VAT LIEU

PUQC CHE TAO TU PA ONG BINH YEN

NGUYEN TRUNG MINH, DOAN PINH HUNG

Bao tang Thién nhién Vit Nam, Vien Han lam Khoa hoc va Cong nghé Viét Nam

Tom tat; Trong bai bao nay, cac tac gia trinh bay cic két :/ua nghién cteu
kha nang hap phu Cu ctia hat val licu OBYQ (san phim ché tao tie da ong
Binh Yén, Son Tav, Ha Noi). Két qua AXRF cho lha\ da ong Binh Yén vai cae
thanh phan chinh la ALQ;, Fe;0,. Két qua XRD chi ra hat vit ligu OBYQ bao

gom gm‘llm hematit, illit, kaolinit,... la cac khoang vat ¢6 ich cho viée hap
phu cac kim Ioa: nang. Dm:g thoi hal vat lieu OBY Q co dién tich bé mat riéng
BET twong doi cao. Thi nghicm hap phu Cu dang mé cua hat vat ligu diege ché
tao tie da ong Binh Yén (OB )’Q} cho thay dung heomg hap phu tang khi tang
nong do Cu trong dung dich va dan dat dén gia i khong doi khi nong do Cu
trong dung dich lén hon 400 ppm; Thi nghiém hap phu Cu dang cot cho thay
kha naug hap pPhu Cu cia hat vat licu OBYQ giam dan theo thai gum (twomg
dwong vii thé tich ctia dung dich chay qua cot Imp phu tang). 1 l¢é cta nong do
dau ra ctia dung dich Cu sau khi chay qua cgt hap phu (C.) so véi nong do ban
dau khi ¢Ium chay qua <ot Imp phu (C,) la CJC, = 0,15-0,7 (kha nang hap phu
tir 30% dén 85%) véi tong thé tich dung dich Cu la Umang 63 lit chay qua cot
vat lieu OBYQ (0.05 kg) sau khoang thoi gian la 23 ngay, pH cia cac dung dich
sau khi chay qua cét hap phu bién doi theo chiéu giam dan tie pH 10,2 xuong

pH 7.
1. MO PAU

Nghién ciru img dung cic nguyén li¢u
khodng tr nhién 1a mot trong nhimg chu
¢ nhan duge nhiéu sy quan tdm cha cac
nha khoa hoc trong va ngodi nude.
Nghién ciru ché tgo san phim hap phu
trén co s nguyen liéu d4 ong dé xir ly
nude thai 6 nhiém asen va cac kim loai
nang khic s& gop phan quan trong vio
vigc phat trién cong ngh¢ vat liéu méi img
dung cho vi¢c xur ly 6 nhiém méi truomg,
phuc vu phat trién bén ving, than thi¢n
véi moéi trwdmg (2, 3, 5,9, 11, 12, 15].

Vin dé xur Iy kim logi niing trong nude
thai va chat thai rin cong nghnep, nudc
sinh hoat cho hi¢u qua cao véi chi phl
lhap nhat da dugce nghlen clru, um klcm
nguon nguyén licu gla ré c6 ngudn goc ty

nhién, than thién véi méi trudong nhu da
ong, dd bazan, bauxit, di granit, cao lanh,
than bun, dit sét... dang duge quan tam
hi¢n nay 3, 9, 10, ll. 12, 15].
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Trong bai bdo nay, cic tac gia trinh
bay két qua nghién ciru kha nang (mg
dung hat vit liéu duge ché tao ur da ong
Binh Yén, Son Tay Tp Ha N¢i (OBYQ)
trong viéc xir Iy 6 nhiém kim loai ning
Cu lhong qua céc thi nghi¢m hap phu. Két
qua cua nghu.n cuu cho thiy, day la mot
loai vat li¢u ¢o ucm nang, trong vige hap
phu ¢é hi¢u qua déi véi nhxcu kim loai
nang trong moi trudmg. Céc két qua phan
tich huynh quang tia X (XRF), nhiéu xa
tia. X (XRD), dién tich be mat (BET
surface area) [13], phan tich nhiét vi sai
vat ligu OBYQ ding dé khao sat vat li¢u
nguyén khai trude va sau khi ché tao hat
vat licu OBYQ. Céc thi nghi¢gm hip phy
d@ng mé (s thay d6i khéi qum;_. vat ligu,
nong d¢ Cu, thoi gian, pH) va dang cft
duge thye hi¢n dé nghién ciru danh gid
kha nang hap phu Cu cua hat vat li¢u
OBYQ. Cac ket qua phd tén sac ning
lugng tia X/su phat xa trueong quét kinh
hién vi dién tir (EDS/FESEM) dung dé



dénh gia, kiém ching kha ning hép phu
Cu cua hat vt licu OBYQ sau khi da tién
hanh cdc thi nghiém hap phu.

II. VAT LIEU VA THUC NGHIEM

1. Két qua nghién ctru da ong nguyén
khai (OBY)

Mit cit & Binh Yén (Son Tay) dai dién
cho v6 phong hoa laterit da ong hinh thanh
trén da andesit basalt. Mat cit phong hoa
tir trén xuono dudi nhu sau: D61 laterit két
von, gbém céc hat két von st phén bé kha
déu dan trong nén sét. Céc hat két von ¢o
kich thuge tir [-2 mm dén 2 cm; Déi da
ong, chi yéu bao gom cac_khoang vat
goctit va kaolinit 130 nén ¢iu triic dang
khun;; xuong mém bé. Bé day > 2 m. Theo
cic s0 li¢u microzon, trong goetit cua d6i
da ong, ham lugng ALO; dat toi 15,5%,
chimg 10 ¢o hydlo"ocm trong do nhom
thay thé dong hinh véi sit. Ngoai ra, trong
goetite con ¢O TiO,, Cry04, MnO D& sét
loang 16 day >3 m.

Két qua phan tich cic mau phong hoa
fr cac mdt cat phong héa néu trén cho
thay tat ca cac thanh tao laterit déu duge
glu nhin boi sw gidu ién cia nguyén o sit
va nghéo di cua silic cang voi cic nguyén
t5 kiém, kjem thé hoa tan [17]. Nhimg
ngofu Xu thc dic trung do thi thinh phdn
va tinh chét cua cac latcnt cO nhimg diém
khac bi¢t nhau va dugc quyct dinh boi dac
tinh hoa hoc va ly hoc ciua dd me.

Co thé phat hién sy phu thuge 1o nét
gi}"ra ham lugng Al,O3 voi thanh phan d4
goc Cac laterit hinh thanh trén da mafic
¢6 ham lugng AlO; cao nhat (20-30%).
thdp nhét 14 trén 1ram tich luc nguyén
(12-15%); trén da phién két tinh, ALO;
tir 14-25%. Ham lugng Fe,0; khéc nhau

tuy thudc vao diéu kién dia hinh va dao
dong trong khoing 25-50%. SiO; chiém
ty I¢ thap trong da mafic (4-7%); trong da
phxen két tinh va trong tram tich luc
nguyén ham luong Si0; dao dong trong
khodng rong, tlr 26-55% [ 18].

Thanh phan hoa hoc néu trén dic trung
Lhung= cho ca ddi laterit. Tuy nhién, doi
voi Jatenit da ong thi thanh phan cua vo
khung va rudt sét khic xa nhau, dic biét
la FeyOs, con ALO; kha on dinh. Trong
vo Khung, ham lugng cia Fe;O3 thudng
cao hon trong phan rudt sét 5-10 lan, kéo
theo sy chénh léch ctia cic hgp phan
khac, dic biét 1a SiO,.

2. Két qua phan tich huynh quang tia X
- XRF (trén may Brucker S4)

Cac mau thi nghiém (dd ong xa Binh
Yén, huycn Thach Th'll, Ha NGi) duge phin
tich cac thanh phan chinh bing phuong
phip mdy huynh quang tia X (XRF) trén
may Brucker S4 ta1 Vién Dia chat.

Két qua phan tich bing phuong phap
XRF cho thay da ong Binh Yén vai céc
ham luong ALO;(23.63%), Fe;05(29,07%)
cao (Bang 1), ¢6 kha néng la chira nhiéu
khoédng vit ¢é ich cho viée hap phu cic
kim loai nang (l 5. 7. 9]. Mat khac véi
ham lugng mat khi nung (MKN) cao
(14 54%), khi ché tao vat li¢u hap phu
bing phuong phép gia nhi¢t (nung theo
nhi¢t dg) s¢ tao ra do xop cua mau dan
dén tang kha ning hip phu [4, 5, 8]. Ham
lugng CaO, Na,O trong cic mau nay lai
ral nho dudi ngudng phat hién cia may
phan tich. Ham lugng cac oxyt kim loai
nama 1 CuO, Cry03, MnO nho, khéng gy &
nhiém moi trudng thir cip.

Bang 1. Két qua phan tich thanh phan héa hoc cua miu d4 ong OBY

STT  Chiticu “’"“é)")““" ST Chi tiéu "“‘::,/1.‘)"’“3
1 ALO, 23,63 n Cr0, 0,072
2 Fe,0, 20,07 12 CuO 0.027
3 Si0; 26,10 13 CuO 0.011
4 Ca0 " 14 7r0s 0,074
5 MgO 0,16 15 S0, 0.141
6 TiO, 3917 16 V0, 0.066
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STT  Chitiéu “*“(‘;5"“3 STT  Chitidu "“‘;}, /i')"'“g
- MnO 0.019 07 NiO -
8 K;0 0,445 18 S0 :
9 Na,O . 19 MKN 14,54
10 P.O; 0,492 20 Tdng 98,76

Ghi chii: Phucmy phip phan tich XRE. Neri phan tick: Vién Dia chat, Vign Han lim Khoa hoe va Cong nghé Vidt

Nam.
3. Dién tich bé mat (BET surface area)

Két qua do dién tich bé mit cia cic mau
duge thyre hién tai Phong thi nghiém trong
diém - V1¢n Héa cong nghlep Viét Nam
cho thay mau da ong OBY c¢é dién tich bé
mat riecng BET tuong d6i cao (154,64

m~/g), thé tlch 16 rong 0.2901 (¢m’/g), kich
thude 16 rong trung binh 75,03 (A"). Vi
vay da ong Binh Yén la vat liéu co6 kha
nang hip phu cac kim loai ning [4, 5, 8].

a. Phin tich nhiét TGA

Tir glan 6 phan tich nhi¢t cho thay sy
mét khdi lugng xdy ra chu yéu & nhiét dé
tr 50-650°C (Hinh 1). Chia lam cac giai
doan chinh:

Giai doan 1: Trong khoang nhi¢t d¢
15-122°C sy mat khéi lugng 2,52% twong
g v6i si mat nude & dang hip phy nuéc
vatly...
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Hinh 1. Gian do phan tich nhigt

Giai doan 2: Khi nhigt do tir 122°C
dén 354°C, ¢6 su mat khéi lugmg  5,23%,
twong (mg véi su mét nude trong mang
tinh thé, sy phan huy cidc hydroxyt sang
dang oxy1, hay sur chuyén pha...

Giai dogn 3: tir 354°C dén 650°C giam
khéi lwong 5,94%. Giai doan ndy img vdi
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vi sai ciia mau da ong OBY.

su phén huy cia cdc hydroxyt sang dang
oxyt hodic s chuyén pha ctia cac oxyt.

Tir 650°C tr¢r 1én khéi lugng hau nhy
khong thay doi. Tong khoi lugng gidm
trong ci qud trinh nung dén 900°C I
13,69%.



4. Thir dé bén hat vat liéu trong nwérc

T két qua XRE, BET, nhiét TGA ciia
mau da ong OBY hita hen nguyén liéu nay
¢6 tiém nang cho viée ché tao vit liéu hap
phu. Trude khi tién hanh Iya chon quy
trinh ché tao hat vat liéu OBYQ i d4 ong
ta khao sat thir d6 bén hat vit lidu dé lua
chon duoc nhict dé nung va tv 1¢ thuy tinh
long phtt hop véi muc tiéu nghién ciu.

Két qua thir d6 bén trong nudc clia vt
liéu dé ong OBY cho thay vit lidu da ong
OBY trén véi 15% thay tinh long nung &
cic thoi gian khac nhau trong hai nhiét 4o
300°C va 400°C cho két qua thir do bén
trong nude rat tot (chi ¢ 1 vai hién luong
ld dung dich c6 mau nhung hat vit licu
khéng ¢o hién tugng v& vun). Cac miu
duge nung & thoi gian 5, 7, 9 gir déu
khong tan trong thoi gian theo ddi (15
thang). Chimg to do bén vat lidu trong
nudre 1a kha 1ot

5. Ché tao hat vat liéu OBYQ

Qua cac thi nghiém khao bét nhiét vi

, 0 tan rd nhu & trén, mau OBYQ

du'cfc ché tao 1 d4 ong OBY sau khi gia

cong nghién nhé c& hat < 0,2 mm da sy

o 30°C, dugc chon nung & nhiét do

400°C, phu gia thuy tinh long (15%
Na;8i0:), théni gian nung 3 gid.

6. Két qua phan tich nhiéu xa tia X -
XRD (trén may D8 - Advanced)

Hat vat hiéu OBYQ duge phan tich
thanh phin khoang vt bing phuong phap
nhiéu xa tia X (XRD) trén may DR -
Advanced tai Trung tdm phén tich thi
nghiém Dia chit (Tono cuc Pia chit va
Khoang san Viét Nam).

Két qua pho XRD (Iinh 2, Béng 2) cia
hat vt liéu hdp phu OBYQ cho thiy thanh
phan cua ching bao gom goethit (9-11%),
hematit (12-14%), illit (10-12 %), kaolinit
(15-17%). Montmorilonit (6-8%)... 1a cac
khoing vat c6 ich cho viée Inp phu kim
loai nang [2, 4, 5, 8].

7. Thi nghiém hap phu

Cac thi nghigm nay dugce thye hién tai
Vién Pia Llldt phuc vu ¢ho vi¢e nghién
clru @@ tai Cap nha nude KC02.25/06-10,
giai doan 2008-2010.

a) Dung dich diung trong cdc thi
nghiém h&'p phu:

Str dung nude cit hai lan (di khir cac
ion) va mudi cua kim loai nidng Cu dé tao
dung dich chuan, va pha lodng tao cac
dung dich cho thi nghiém hip phu. Mudi
cua kim loai nang Cu (Cu(NQs),.3H,O)
dwoc s dung trong céc thi nghiém hap

phu cua hat vat licu OBYQ la mudi tinh
khiét do hang Merck san xuat. Lyc ion
(ionic strength) trong thi nghiém nay la I
= 0,01 M NaNO;, luc ion ¢6 tac dung tao
maol truong thi nahlem c6 didu kién vé

lyc ion gidng v6i moi trudmg tu nhién
(4, §, 8].

b) Thi nghi¢m hip phy dang mé:

Cac thi nghn.m hip phu dang mé duorc
tién hanh véi hat vat ligu OBYQ trong
dleu kién nhiét d§ phong, cac thi 11;_,lncm
hip phu dang mé duge dung trong cac thi
nghiém khio sét hap phu véi su phu thugce

va khéi lugng hat vat licu, nong d6 kim
loai nang Cu, pll cia dung dich, va thoi

gian tien hanh thi nghiém hip phu
[4. 5, B].

Bang 2. Két qua phan tich ronghen (XRD)

Khoding vit Ha’;‘o/';(’ " Khofing vit "“';‘,,/'o‘;‘*’“g
Goethit 9-11 Kaolinit 15-17 N
Hermatit 12-14 Clorit 5.7
Magnetit - Thach anh 4-6
Montmorilonit 6-8 Felspar it
1t 10-12 Khodnp vat khic Amphibol, gibbsit, vo dinh hinh
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Hinh 2. Gidn d6 pho két gua phan tich bing phueomg phap XRD cria hat vt liéu OBYO.

¢) Thi nghi¢m hép phu dang cot:

Thi nghiém hip phu dang cdt duge tién
hanh vdi hat vat ligu OBYQ trong di€u
kign dong chay lién tuc, v&i van toc

khong déi 2 ml/phut [4-6, 8. 20]. So do
thi nghiém hap phu dang cot duge mo ta
trong Hinh 3 [3].

_,Ong théng khi
Binh dyng dung djch
Van Gibu chinh /."'m 1oal niing Cu(l)
the 69 dong chiy = 2miphit p
Ong din dung dich
4 , 2 -—- Gidy lgc
. R Cot vit liju
m‘f Cdt hip phy . e 530
= === | Gilylgc
Dung dich diu vao ; g“';gm
Binh ¢hira dung djch ¢hu ra

Hinh 3. So do qup phy dang cit (hicong mii tén chi heomg dung dich clmyc.fn dong). Co tham khao cde tai

ligu [5, 10-12].

Cot hip phu duqc chén bai hat vit liéu
OBYQ (50 g). Tién hanh thi nghiém v(n
¢dt nhya 1a cac dng xi lanh (ding 1 lan)
¢6 dung tich Ja 60 ml va hoat dong lién
tuc trong sudt thoi gian tién hanh thi
nghi¢m hon 70 ngay.

Mau duge thu thap 4 gio 1 1an véao cac
thoi diém 6h, 10h, l4h. 18h, 22h hang
ngay va phan tich dong thoi cing véi
nong do ban diu cia Cu. Cac thi nghu;m
hip phu dang et duge tién hanh & nhiét
d6 phong. Vin toc dong chay duogc kiém
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tra va hi¢u chinh sao cho téc d¢ chay
khong ddi dwa vao so lu;u vé thé tich
dung dich chay ra bién ddi trong khoang
thoi gian da cho.

d) Tinh todn két qué hap phu

Sau khi biét dugc nong do kim loai con
lai sau khi hip phu, tinh dung luong hip
phu cua vat li¢u theo cong thirc [4, S, 8] :

L (Co=Cav
m



Trong do: Co: Nong do ion kim loai
ban dau (mg); C.: Nong do ion kim loai
& trang thai can bang hap phu duge thiét
lip (mgl); q.: Dung lugng hip phu cla
vt ligu tmg véi nong dé can bang €,
(mgikg); m: Khoi lwgng vit lidu (g);
V: Thé tich dung dich (ml).

Sau d6 xay dung dudmg biéu dién méi
quan h¢ gilra q. va khéi lugng vat licu o
nhiét d§ khong doi.

Tinh phan trim (%) hép phu ciia vt
lidu v&i Cu theo cong thire sau [6. 7, 11]:

Ca =G

% hap phu = X 100%

0

Trong do: C,: Nong dé ban déu cia ion
kim loai trong dung dich; C;: Néng dé con
lai ctia ion kim loai trong dung dich sau
khi hip phu tai thai diém ¢

ll. KET QUA VA THAO LUAN

1. Khao sat hdp phu dang mé: sw phu
thudc khdi lwong hat vat liéu

Khao sat véin sy thay d6i khéi luong
vat ligu khac nhau voi ty 1€ khéi lugng
trén thé tich dung dich lan Teot 1a: 4; 10;
205 30: 40, 60; 80g/1. nfmg do ban dau Cqy
cua Cu 09,82 mg/l, 1 = 0,0IM NaNOQs,
tién hanh thi nghiém véi bé lic trong 24h,
trong qud trinh ¢ kiém sodt pl1-6.

Ta nhan thiy phan kha ning hap phu
ting khi khdi luong vat liéu tang. Tuy
nhién tir ty 1€ khéi lwong vat liéu trén thé
tich dung dich chét bi hfnp phu l1a 60 g/l thi
kha nang hap phu thay doi khong dang ké.
Vi vay ty 1¢ khéi lugng trén thé tich dung
dich t&i wu cho cac thi nghiém hap phu
duoc chon la 40 (g/1).
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Hinh 5. a) Moi licn hé gitra phan tram hap phu Cu va pH; b) Moi lién hé giita dung hegng hap phu Cue v

pH.



2. Khao sat hép phy dang mé: anh
hwong ciia pH dén kha nang hap phu Cu

Khao sit anh huéng cua pH dén kha
nang hip phu Cu cua vét liéu OBYQ, st
dung l g vt licu OBYQ tuong 1ng vai ty
1é khéi hrong vit lidu trén the tich dung
dich la 40g/1, ndng A6 ban diu C, cia Cu
42,25 mg/l, I = 0,01M NaNOs, chinh pH
dung dich vé cic mitc pll; 4, 5, 6, 7. Lic
trong 24h, trong qué trinh lic kiém soat
pH~ pHi.

Ta nhin thiy khi pH = 6 thi kha ning
xtr ly Cu ¢6 xu hudng bao hoa (tire la do
thi nim ngang). Véi anh hudng cia pH,
thi khi pH ting con co6 suw tao phirc
hydroxo ctia Cu, nén hip phu sé& con ting
chir chua ¢6 “xu hudng bao hoa™. Vi sur
tao phirc nay khac véi ban chat hap phu
cia Cu ¢ nhimg pH thip. cho nén néu
chon pH =6 la pH tdi wu dé tranh anh
hudmg cua qué trinh tao phie hydroxo,

3. Khao sat hap phu dang mé: anh
huéong cia ham lweng Cu dén kha ning
hép phy Cu

Thi nghiém khao sat sy anh huéng cia
ham lugng Cu dugc tién hanh véi 1 g vat
ligu tuong (mg véi ty 1§ khéi lwong vit
liéu trén thé tich dung d;ch la 40 g/l, dung
dich Cu véi cac mirc nong do ban dﬁu Co
khic nhau, chinh pH dung dich Vvé cic
mic pH; = 6, lic trong 24h, trong qua
trinh ldc kiém sodt pH=6.

Khi ndng do ban diu cua Cu dat
416,20 ppm thi dung lugng hip phy Cu
cla vat liu thay d6i khong dang ké (4
thi c6 dang nim ngang). Pay chinh 1a
diém bao hoa hip phu cia vat liéu.

4. Hap phuy cét véi Cu cua hat vat liéu
hat OBYQ

Duémg cong hdp phu dugc xac dinh
bm ti s C/C,, (trong d6 C. 1a nong 4
diu ra cua dung dich Cu sau khi chay qua
ot hip phy, C, 1a nong do ban dﬁu khi
chua chay qua cdt hap phu) va tong thé
tich dung dich Cu chay qua c{t hap phu
cua hat vat liéu OBYQ va duoc biéu dién
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& Hinh 7. Nong dé ban dau C, ciia Cu ¢6
gid tri 12 10,72 mg/l gap 5,36 lan mirc do
cho phép theo QCVN 24:2009/BTNMT.

Kha ning hip phu Cu cia hat vt ligu
OBYQ tron;, thi nghlcm ¢t giam dan
theo thdi gian, ban dau hap phu cua Cu
Ién dén 60-90% (CJ/C, = 0,4-0,1) voi wng
thé tich dung dich Cu chay qua cdt hip
phu cua hat vt licu OBYQ khoang 20 lit
sau khoang thoi gian la 7 ngay, sau do
glam xuong khoing 10% (C/C, = 0,9)
véi tong thé tich dung dich Cu chay qua
hat vat li¢u khoéng 73 lit sau khoang thoi
gian la 28 ngay, pH cua cac dung dich
bién déi theo chiéu giam dén tir 9,2 xudng
6. Cic nhém chirc hydroxyl (OH') mét
phan giam di do rira trdi, phan khic do
bdp phu cdc Cu trén bé mat hat vat li¢u [4,
5, 8] la nguyen nhan khlen pH giam din
theo thai gian, dong thoi hép phu Cu giam
dan theo thoi gian. Hép phu Cu trong thi
nghi¢m hap phu dang cot cua hat vat ligu
OBYQ chiém din cdc vi tri hap phu trén
bc mit hat vat litu OBYQ khién kha niang
hap phu cia hat vit li¢u ndy giam dan
theo thdi gian, twong img vai tong thé tich
dung dich Cu tang dan. Sy chiém gilr cic
vi tri trén bé mit hat vat ligu ¢ nghia I3
ting dan céc cation Cu®’ trén bé mat hat
vt lidu va day cing la nguyén nhan khién
pH giam dan theo thoi gian.

Cic két qua trén ciing cho thiy kha
néng hap phu Cu cta hat vat licu OBYQ
Id rét tot vai kha nang hap phu cao va duy
tri trong nhiéu ngay (28 ngay) vdi chi mot
lirgmg nho hat vat ligu 0.05 kg.

Néng do ddu ra C, cta Cu trong thi
nghiém hap phu dang cgt cua hat vt ligu
OBYQ dao dong 1,07-8,89 mg/l Vi viy,
de xir 1y 6 nhiém nudc thai co nong do
xap xi 10 mg/l, khuyen nghi h¢ thong, Xu
Iy nuée thai nén lap dat 2 béc cot hap phu
hat vit liéu OBYQ, véi hé théng 2 bic cot
nay thi nudc thai ddu ra sau xir ly s& dat
tiéu chuan cho phép la nho hon 2 mg/l
(Quy chuin k¥ thuit quéc gia vé nude



thai cong nghi¢p QCVN
24:2009/BTNMT). Cac két qua irng dung
thue té cua hat vat ligu OBYQ dudi day
trong viéc xur 1y 6 nhiém kim loai ning tai

Vién Kiém nghi¢m thude Trung wong
cling di duge kiém chimg va cho thay
tinh (mg dung cao.

10000
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Q Y

T Ll
° 200 420 €00

BOD 1000 1200 1400 1600
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Hinh 6. D6 thi bicu dién quan hé giita dung luong hap phy Cu va nong do Cu ban dau cta dung dich.

1.0

-

Co'Co

CJC,

Cd tong the tich V, = V; + Vy & ... + ¥y

6. Két qua danh gia kha nang wng dung
cla vat liéu OBYQ trén hé théng xdr ly
nwoc thai

Theo do chat lwgng nude thai sau xir
Iy bang vt liéu hap phu OBYQ trén day
chuycn cong ngh¢ cua h¢ théng xir 1¥ hién
co tai Vién chm nghiém thudc 1 rung
vong - BO Y té, nhom nghién ciru ¢d6 mot
$0 nhan xét, danh gia nhu sau:

Vi cdc ché dd cong nghé cua hé thon;,
thiét bi xr Iy nude thai phong thi nghi¢m
dang van hanh tai Vién Kiém nghiém

40 50 ) 70
viL)
Hinh 7. Két qua thi né,hwm Imp phu Cu dang ot cria hat vt ligu OBYQ (V(iy la thé tich tai thoi diém t va

thuée Trung uong viée thay thé than hoat
tinh oxy hoa bing vat licu OBYQ ciing
khong lam dnh huéng dén két qua chét
luong nude thai sau xir ly Nong d6 cac
chi tiéu phan tich trong mau nude thai sau
xir 1y ludn dat tiéu chudn thai loai B, theo
QCVN 24:2009/BTNMT (Bang 3).

Cic két qua ndy cho thay vit liéu
OBYQ xur Iy 6 nhiém kim loai nang
khong thua kém than hoat tinh va ciing rit
phit hop vai cac két qua nghién ciru trong
phong thi nghiém.
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Bang 3. Kha ning xt ly cac ion kim loai trong nwéc thai cua vat liéu hdp phy OBYQ

T Ngay, thing, Hiéu qua xur Iy edc kim loai M,
nim Cu trén OBYQ (%) (mg)

1 15/7/2010 97,77 541
2 01/8/2010 97,22 531
3 20/8/2010 96,71 512
4 06/9:2010 92 497
5 20/9/2010 90,62 479
6 04/10/2010 86,36 453
7 19/10:2010 84,61 417
8 01/11/,2010 75 372

Do bén co hoe, ¢ bén hod hoc... cua
vit litu OBYQ kha tét, khong lam anh
huomg dén cdc ché 4 cong nghé cia hé
thong xir 1y hién co.

Déi v¢i nuée thai phong thi nghiém do
chira nhiéu céc dung méi hitu co, nén quéa
trinh phan huy ki khi thuong kém theo sy
tao thanh cac hop chit eunfua va
mecaptan. Su c6 mjt cia ion S trong
nuwoc thai thudmg gy ra cic hop chat
sunfua c6 mau den trén bé mat vat liéu
OBYQ, sau mdt théi gian hoat dong vit
lu:u OBYQ bi chuyen thanh mau ndu xam
dén den. Cac két tha dang sunfua phan
nao cling gay anh hudng dén qua trinh
hip phu tiép theo.

7. Ly giai co ché hap phu Cu cua hat
OoBYQ

James A. Davis and James O. Leckis
(1978) [7] da xdc dinh dugce 1a ion Cu hép
phu trén oxyt FeyO5; JHaO  tao ra phice |
SO - Cu™] va[ SO - CuOH'] tay theo
d¢ pH cua dung dich. C6 the dud ra co
ché phan tmg hap phu ion Cu®" trén tdm
hap phu Fe trong hat OBYQ nhur sau:

Véi Cu™” SOH + Cu*' & [SO - Cu™'] = H'

Vi CuOH' SOH + Cu®* <> [ SO -
CuOH'] +2H'

Trong d6 SOH la tam hap phu bé mat
khong bi ion hoa trén Fe co trong hat
OBYQ.

H H

Cu(th0)¢" + !llllll(lDllIllllllllllllllll(i)lllll >

\\\\ /,//I Q
O\CI UAN(l:u S

TG G

Hinh 8. M hinh co ché hap phy ion Cu trén khodng sét trong hat OBYQ.

Theo bang thanh phin cdc chit trong
hat OBYQ la: 9-11% gocthit, 6-8%
montmorillonit, 15-17%  kaolinit...
Trong gocthit ¢6 nguyén tir Fe 1a trung
tam hdp phy, trong kaolinit nguyén tr
Al la trung tdm hap phy, con trong
montmorillonit ¢ cac nhém OH trén be
mat.
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8. Két qua phan tich phd tan séc nang
lworng tia X (EDS)

Tién hanh phin tich phd tin séc ning
lu'gmg tia X (EDS) tai Vién V¢ sinh Dich
té Trung wong cho hat vit liéu OBYQ sau
khi txen haoh cac thi nghiém hip phu Cu
véi ndng dd ban déu 1a 50 mM. Két qui
phan tich nay dung dé kiém chimg kha



ning hip phu Cu cua hat vt lidu OBYQ
(Hinh 9).

Kc”':tl qua phin tich phé EDS-FeSEM
cho thdy rd cac nguyén tir Fe (32%) va Al
(19%) chiém thanh phan 1ém trong vat ligu

OBYQ sau khi tién hanh thi nghiém hép
phu (Bang 4). Két qua phan tich phd EDS-
FeSEM ciing cho thay su xudt hign cta
nguyen t6 Cu trong vat liéu OBYQ sau khi
két the thi nghiém hap phu (Hinh 9).

Ful Scade 1080 s Cursor: 3700 (28 cis) keV

Hinh 9. Anh phé EDS-FeSEM phan tich hat OBYQ hip phu Cu.

Bang 4. Ti phan cac nguyén t6 trong vat
liéu OBYQ hap phu Cu

~ £ A N7
Nguyénto % nguyén ti

Ti 19

Fe 32

Al 19

Si 25

Cu 3

Na 2
Téng 100

V. KET LUAN

P4 ong Binh Yén, Son Tay véi cac ham
lwong ALO; (23,63%), Fe;O; (29.07%)
cao, co chira nhiéu khoang vt co ich cho
viée hi‘ip phu cac kim loai nédng. Mau da
ong Binh Yén co dién tich bé mat riéng
BET tuong dbi cao (154,64 mz.»"g). vi vay
dd ong Binh Yén la vit liéu ¢o kha nang
hﬁp phu cac kim loai nidng,

Két qua phd XRD caa hat vat lidu hap
phu OBYQ (san phdm ché tao tir da ong
Binh Yén, Son Tay) cho théy OBYQ v
cée khoang vat chinh bao gom goethit (9-
11%), hematit {12-14%), montmorilonit

(6-8%), illit (9-11%), kaolinit (16-
18%),... 1a cac khodng vat ¢ ich cho viée
hap phu kim loai néng.

Thi nghiém hip phu dang mé khao sat
su phu thudc vao thoi gian cho thiy dung
lugng hép phu ting theo thoi gian va gin
dat dén trang thai bao hoa sau 24h. Thi
nghiém hip phu dang mé khao sat su phy
thude khdi Tuong vat lidu chi ra duge ty 18
khdi luong trén thé tich dung dich t6i uu
cho céc thi nghiém ha"ip phu duoc chon la
40 g/l. Thi nghiém hap phu dang mé khao
sat anh hudng clia ham lugng Cu dén kha
nang hflp phu Cu cho lh"l) viée tfmg ham
llrcmg Cu lam tang dung luong hép phu vl
dat dén trang thai bdo hoa khi ting ndng
do hon 400 ppm.

Vit licu OBYQ ¢o6 kha nang h?tp phu
Cu cao (7692 mg/kg) va duy tri trong thoi
gian dai chi véi mét lwong nho 0,05 kg
hat OBYQ. Diéu nay ching 16 kha nang
{mg dung t6t cia hat vt liéu OBYQ trong
xtr ¥ 6 nhiém kim loai ning bing phuong
phap hap phu dang cét. Cac két qua tmg
dung thuc té ciia hat vat lidu OBYQ trong
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viée xit 1§ 6 nhiém kim loai nang tai Vién
Kiém nghi¢m thude Trung wong ciing da
duoc kiém chimg va cho thay tinh tng
dung cao.

Cic két qua phan tich EDS ciing chi ra
duge kha nang hdp phu Cu cuia hat vt
liéu OBYQ la kha tét.
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SUMMARY

Studying of Cu adsorption of particulate material produced
from Binh Yén laterite

Nguyén Trung Minh, Doan Pinh Hing

In this study, we present the results of sorption capacity of Cu on OBYQ (Binh Yén
modified-granular laterite, Son Tay, Ha Noi). XRF result showed that AlOs and FexO;
are major components for Binh Yen laterite (OBY). Also, OBY has high BET surface
arca, suggest that OBY could be the effective sorbent for sorption heavy metal. XRD
result indicated that OBYQ from OBY is composed of goethite, hematite, illite,
kaolinite,... minerals, which are effective for heavy metal removal in environments.
Batch sorption of Cu on the Binh Yén modified-granular laterite (OBYQ) show that the
sorption capacity incrcases with incresing Cu concentration in solution, and the
saturation sorption is reached when the Cu concentration in solution is higher than
400ppm; Sorption of Cu on OBYQ (0.05 kg) by column experiment showed that the
sorption decrease with increasing time during the sorption experiment (as well as
increasing volume of output solution), ratio of output solution concentration (Ce) per
input solution concentration (C,) is CJC, = 0.1-0.9 (sorption from 10 to 90 %) with
volume of output Cu solution is 73L, after 28 days. pH of output solution decrease with
increasing sorption time from 9.2 to 5.35.
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