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NGHIEN CU'U KHA NANG HAP PHU Hi(II), Mn(II)

CUA QUANG SAT BIEN TiNH

TOM TAT

Vi Thi Hau', Hoang Thj Thu Dung
Trudng Dai hoc Su pham - DH Thai Nguyén

Bai bao ‘ndy trinh bay cac kbt qua nghién clru hép phu fon Ni (II) v& Mn(Il) ciia chit hdp phy Ia
quang st bidn tinh. Céc thi nghiém dugc tién hanh véi céc thong : s6 sau* khdi lugng vat lidu hdp
phy: 0,5g; thé tich dung dich Ni(IT) hoac Mn(Il): 25 mL; tbc dd Vic: 200 vbng/phut thi gian dat
cén bang hip phu dbi véi ca 2 ion trén ta 120 phiit & nhit do phong (25+1 °Cy; khoang pH hip phu
t6t nhit vei déi vai Ni(ll) 13 4,0 ~ 5,0; dm voi Ma(Il) 1a 3,0~ 4,0. Két qua nghién eiru cho thay
dung lugng hp phy cuc dai clia quang st bién tinh d&i voi Ni(II) theo mé hinh d’«ing nhiét hap
phu Langmuir 12 3,573 mg/g; d6i véi Mn(11) 12 4,918 mg/g. Diing quing sét bién tinh hip phy miu
nude thuc c6 chira Ni¢ll) va Mn(ll) théy sau hai tAn hip phu nong dé Ni(I), Mn(1I) di dat tidu
chudn cho phép ddi voi nwde sinh hoat theo » QCVN 24:2009/BTNMT.

Tir khéa: hdp phy, Ni(ll), Mn(ll), quing sit bién tinh

MO PAU

M@i trudng nuée bj 6 nhidm béi kim loai
ning 1a mot trong nhiing vén dé cép thiét lén
nay, nguyén nhan chi yéu din dén tinh trang
4 nhiZm nay 1a do cac hoat déng san xuft cia
cac khu céng nghiép, khai thac khoang san d&
thai ra mdi trudmg mét luong 16n nude thai
chua qua xtt ly hodic xir Iy chua triét dé. Cac
kim loai niing c6 thé di vao co thé qua dudmg
hé hip, tiéu héa va qua da. Khi d6, ching s&
tac déng dén cac qua trinh sinh héa va trong
nhidu trudng hop din dén nhig hiu qua
nghiém trong bdi cie chit nay ¢6 lidn quan
tryc tiép dén su bién dbi gly ung thu cho con
ngudi. Do d6, nghién ctu tach cic ion kim
loai néng noi neng va chc chét gdy o nhlem
néi chung khoi ngudn nude 8 nhiém 13 vén dé
thu hat s quan tdm cua nhidu nha khoa hoc.
D c¢6 nhidu phuong phap xir Iy ngudn nudc
bi 6 nhim kim loai nhu phuong phap sinh
hoe, két tia héa hoc, loc mang, hép
phu,...Trong d6 hép phu duoc xem & mdt
trong nhimg phuong phap c6 hiéu qua; chit
hip phu c6 thé ché tao tir céc quing, khodng
tur nhién nhu d4 ong, cao lanh, zeolit hodc cac
phu phdm néng nghiép nhur 15i ngd, v6 lac, vé
triu, vo chudi, vo cam ...[3-8].

* Tel: 0917 505976, Email vuthihaukhoahoa@gmail com

& Viét Nam, khong san kim loai tét phong
phil vi da dang [10], phan bb & nhiéu tinh
thanh trong ca'nu'oc [1], [9] trong d6 cb
quang sat. M6 sat Trai Cau (Thai Nguyén) gé
trit lwgng 16n, gia thanh ré [2]. Quing sét
dugc khai thac va dua véo sir dung chu yéu
trong nganh thep Viée sir dung cac nguyen
ligu ty nhién, phd bién nay lam vét ligu hép
phu (VLHP) va xic tic con chua dugc quan
tim nghién ciru. Bai bao nay trinh bay céc Kkét
qui nghién ciru hip phu NiIl), Mn(lD) s
dung quang sit Trai Cau bién tinh lam VLHP.
THYC NGHIEM

Hoa chit va thiét bi nghién ciru

Héa chdt:

NiS0,.6H,0, dung dich NH;, dung dich brom
bio hoa, dimetylglyoxim,
MnSO,.2H,0,MnCl,.4H,0 dung dich
(NH,),8,05 bdo ha, dung dich AgNO; 10%,
dung dich NaOH 0,IM; dung dich HNO;
0,IM. Tét c4 héa chét néu trén déu c6 db tinh
khiét PA.

Thiét bj nghién ciru: May nghién bi, thiét b
rdy, can phén tich 4 s6, may ldc, may do R
tit sy, may do quang UV-Vis 1240.

Ché tao vt liéu hiip phy

Chudn bi nguyén liéu

Nguyén liéu duge st dung trong nghién ciru
nay 13 quang sét ldy & mo sit Trai Cau, tinh
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Thédi Nguyén. Sau khi ldy vé nguyén ligu
duge rira sach, sdy khé rbi nghién nhé bang
may nghién bi, phan loai hat voi kich thude d
<63 pm.

Ché tao vat lidu hdp phu

Nhim ndng cao kha nang hép phy, nguyén
ligu duoc bién tinh bsi Mn theo ti 1& mol
Mn:Fe = 1.3 theo phu‘(mg phép Két tia (trong
d6 Mn lay tr MnCl; va Fe 1y tir quang sat; ti
16 ndy di duge t5i wu). Theo d6 cin mét
lugng xac dinh nguyen liéu rm dura vao mét
thé tich dung dich Mn?* €6 ndng do khoéng
1M theo tinh toan, khuay déu trén may khudy,
didu chinh pH clia hén hop bing dung dich
NaOH 0,IM dén pH 9+ 10. Gan, nira phan
rén bang mrorc cit dén pH ~ 7, say khd va
nung & 300°C trong 3 gid, sau dé lam ngudi
trong binh hat 4m, nghién nhé, phan loai hat
v&i kich thude d < 63 pm thu duge VLHP.
Quy trinh thire nghiém va cic thi nghiém
nghién ciru

Quy trinh thuc nghiém

Trong mdi thi nghiém hép phu:

- Thé tich dung dich Ni(II) hoge Mn(ll)- 25
mL v&i nong d6 xac dinh

- Lugng chit hip phu: 0,5

- Thi nghiém duoc tién hanh & nhigt d6 phong
(25 £ 1°C), sir dung mdy lic voi tée do 200
vong/phut

Cdc thi nghigm nghién creu

+ Khio sat mt s8 diéu kién téi wu hip phu
Ni(I1), Mn(II) ciia VLHP:

- Thoi gian dat can bing hip phy

- Anh huéng ciia pH

- Anh huémg cia ndng 46 ddu Ni(ll), Mn(Il)
va xdc dmh dung luong hip phu cue dai.

- Anh huéng ctia ion la

+ Xir i mAu nuoe thuc c6 chia Ni(l),
Mn(II).

Nong 6 Ni(II), Mn(II) trudc va sau hap phu
duge xac dinh bing phwong phap do mit 4§
quang & budc séng tuong img 536, 526 nm.
Hiéu sudt hép phu ctia qua trinh hip phu duoe
tinh theo cdng thirc:

H:E%gsiJOO% N

Trong d6:
- H: hiéu suft hip phu (%)
- C, Ci: néng d déu va ndng dd tai thai didm
t cia dung dich Ni(II), Mn(lI) (mg/L)
Dung luong hép phu cuc dai cia mai ion kim
loai trén dugc xac dinh dua vao phuong trinh
hép phy dang nhiét Langmuir dang tuyén tinh:
Cao_ 1o, 1

9 e Qb

Trong dé:

- 0 Qunaxt dung lwong hfip phu va dung lugng
héap phu cuc dai

- Cy: néng 45 tai thoi diém cin bing cia
dung dich Ni(Il) hozc Mn(II)

- b: hing sé

V& db thi Ca/q = R{Cy) tir day ta tinh duoc
dung lugng hdp phu cire dai cita chét hép phy
a6i véi Ni(II) hoge Mn(II).

KET QUA VA THAO LUAN

M3t sb dic trung cia vit lidw hip phy

Két qua xac dinh thanh phdn pha cia VLHP
duge trinh bay [ hinh 1.

Hinh 1. Gidn d5 nhidu xa tia X cia VLHP &
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Két qué hinh 1 cho thay VLHP ché tao duge c6 cc pha: hematit - pha ctia nguyén liéu (da duge
xéc dinh tir cac nghién citru truée), con Mn duge dua vao mAu tdn tai & dang MO va MnyOy

Dién tich b mit riéng ctia VLHP xéc dinh theo phuong phap BET la 15,3 m%/g.
K&t qua xéc dinh diém dng dién clia VLHP duoc trinh by & hinh 2.
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Hinh 2. D4 thi xde dinh diém déng dién ciia VLHP

Tir két qua & hinh 2 ta thay diém dang dién
ciia VLHP 14 pl = 5,5. Didu nay cho thiy khi
pH <pl thi bé mat VLHP tich dién duong, khi
pH > pl thi bé mét VLHP tich dién am.

Khio sat mgt ) yeu 6 dnh hwéng dén qua
trinh hap phu Ni(II) va Mn(IT) ciia VLHP
Anh huomg ciia thoi gian

Tién hanh céc thi nghiém hép phu véi ndng
d6 dau cia Ni(ID) 1a 48,32 mg/L, ciia Mn(II) 2
49,15 mg/L; khoi lugng VLHP 1a (0,5g/25mL);
nhiét 46 phong (25%1°C); thoi gian hp phy
khéc nhau (30, 60, 90, 120, 150, 180, 210 phit).
K&t qua duoc trinh bay & hinh 3.

Két qua hinh 3 cho thiy:

Péi véi Ni(I): trong khodng thoi gian khio sat
r 30 = 180 phit, tir 30 = 90 phit dung hrong
hép phu tang nhanh, tir 90 + 180 phit dung
Iwgng hip phy ting chdm v din &n dinh.

Déi véi Mn(ID): trong khoang théi gian khao
sat tir 30 ~ 240 phat, tir 30 = 120 phat dung
lirgng hép phu tang nhanh, tir 120 + 240 phit
dung lugng hip phu ting chdm va din én
dinh (qué trinh hip phu d3 dat can bing).

Do d6, lwa chon thi gian hip phu la 120 phut
dé tién hanh cac nghién ciru tiép theo déi voi
sy hép phy ion Ni(1l) va Mn(IT).

Anh huong ciia pH

Tién hanh sy hp phu Ni(IT) va Mn(I) véi
khéi Twong VLHP xac dinh (0,5g/25mL dung
dich; ndng d6 ban du dung dich Ni(Il) 1
49,060 mg/L va Mn(II) 1a 48,451mg/L; thoi
gian hip phu 120 phit; nhigt d6 phong

(25+1°C); pH thay déi tir 1 dén 7. Két qua
duge trinh bay & bang 1 va hinh 4.
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Hinh 3. Si phu thujc cia dung lugng hdp phu
vao thoi gian doi véi Ni(ll) (a) va Mn(Il) (b).
Tir két qua & bang 1 va hinh 4 cho thiy trong
khoang pH tir 1 = 7 di khao sat thi:
Péi véi Nidl): dung lwgng hip phy ting
cham trong khoang pH tir 1+3; ting nhanh
trong khoang pH tir 3 —4 va dat gia trj cao
nhit trong khoang pH tir 4 + 5; khi pH > § thi
dung legng hip phu lai giam.
Dbi voi Mn(Il): dung hwong hdp phu ting
nhanh trong khoang pH tir 1-3 va dat gia tri
cao nhit trong khoang pH tir 3 + 4, khi pH >
4 thi dung lwong hip phu lai giam.
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Bang 1. Ank huong cia pH dén kha ning hdp phu Nill) va Mn(ll) ciia VLHP

Ton pH C,(mg/L) Calmg/L) a(mg/g) H(%)
1,05 49,060 41,671 0,37 15,06
2,00 49,060 41,500 0,38 15,41
2,89 49,060 39,512 0,48 19,47
NI 3,99 49,060 23,970 1,25 51,14
5,09 49,060 21,552 1,38 56,07
5,99 49,060 24,673 1,22 49,71
7,07 49,060 32,840 0,81 33,06
1,07 48,451 40,10 0,42 17,24
2,05 48,451 27,82 1,03 42,58
3,07 48,451 20,40 1,40 57,09
Mn(IT) 4,08 48,451 20,05 1,42 58,62
5,05 48,451 21,04 1,37 56,58
6,01 48,451 24,31 121 49,83
7,00 48,451 30,35 091 37,36
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Hinh 4. Anh huong cia pH dén dung heong hdp phu Nill) (a) va Mn(ll) (b) ciia VLHP

Didu nay c6 thé giai thich nhyr sau: Trong méi
truong pH thép, néng d0 ion H' cao nén c6 su
hép phu canh tranh gita ion H' ctia méi
trudng va cation kim loai bi hdp phu trén bé
mit tich di¢n duong cia VLHP. Vi vay
VLHP hip phy cation kim loai it. Khi pH
tang ndng d6 ion H gidm, nén dung lwong hép
phu cation kim loai ting, bdi vy qué trinh hép
phu cation kim loai & dy c6 thé x4y ra phan
img trao dbi ion H' - M?* (M: kim loai).

Tuy nhién, & pH cao hon, dung hrong hép phy
cita VLHP d8i vé6i 2 ion nay ddu giam dén,
Diéu nay c6 thé do & pH cao ¢6 sy hinh thanh
phiirc hidroxo cta cac ion kim loai trén da lam
han ché su hip phu ciia VLHP. Vi vay, da
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chon pH =3 + 4 va pH= 4 = 5 13 khoang pH
t6t nhét 1an lugt déi voi s hép phy Mn(II) va
Ni(ll) ctia VLHP. Két qua nay dugc sir dung
cho céc nghién ciru tiép theo.

Anh huomg ctia nong dg NifIl), Mn(ll) ban
ddu va xdc dinh dung lugng hdp phu cuc dai
Tién banh su hp phu Ni(Il) v Mn(Il) véi
khéi lugng VLHP xac dinh (0,5g/25mL dung
dich); pH ciia céc dung dich duge didu chinh
dén pH t8i wu nhur trinh bay & trén; thoi gian
hép phu 120 phut; nhiét d§ phong (25£1°C);
néng 49 ban diu cac dung dich Mn(Il) va
Ni(ll) khéc nhau. Két qua dugc trinh bay &
bang 2.
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Bang 2, Anh huong cila ndng @6 Ni(ll) via Mn(ll) ban ddu dén khd ndng hdp phy cia VLHP

Ni(II) Mn(II)
C, H Cola C, Co q H (]
(mg/L) !mgL) {(m; g/g) (%) L) (mg/L) (mg/L) (mg/g) (%) &Ly

12,55 5,16 037 5888 13,95 9,09 1,89 0,40 80,91 4,73
18,50 7,64 054 58,70 14,15 20,10 4,01 0,80 80,05 5,01
80,77 37,37 2,17 53,73 17,22 81,49 25,59 2,80 68,60 9,14
102,78 48,69 2,70 52,63 18,03 103,56 40,66 3,15 60,74 12,91
121,04 60,85 3,01 49,73 2022 12040 51,61 3,44 57,13 15,00
149,28 77,28 3,60 4823 2147 15040 73,09 3,87 51,40 18,89

Cic két qua thuc nghiém & bang 2 dd chimg to hiéu suit hdp phu giam, dung luong hép phu ctia
VLHP ting khi ndng d9 diu caa Ni(Il) va Mn(If) tang. Diéu ndy 13 hoan toan phi hop véi quy
lugt.

Ciing tir cdc két qua thuc nghiém nay, dua vao phuong trinh ding nhiét hip phu Langmuir dang
tuyén tinh (hinh 5) ta tinh dugc dung lwong hip phy cue dai ciia VLHP déi vai Ni(Il) 1a 3,573
mg/g, d6i véi Mn(Il) 2 4,918 mg/g. K&t qua niy cho thdy VLHP ¢6 kha ning hip phu Mn(lI) t5t
hon Ni(I1).
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. Hinh 5. Dudng déing nhiét hdp phu Langmuir dang tuyén tink cia VLHP d3i voi Ni(ll) (@) va Mn(ll) (b)
Anh heomg cia ion lg_ i .
Biéng 3. Anh huong cia ion la dén kha ndng hap phu Ni(Tl), Mn(l) ciia VLHP
Ionla Nong dj ciia Ni(H) Mn(I)
fonla (mg/L) C  Ca amgm) G Ca mgle)
(mg/L) (mg/L) (mg/L) (mg/L) amgle,
0 20,537 1,426 19,063 1,547
10 22,053 1,350 24,163 1,292
Ca(lh 20 26,746 1,115 26,091 1,196
30 49,050 30,064 0,949 30,007 29,482 1,026
40 32,741 0,816 30,003 1,000
50 33,903 0,758 33,416 0,829
0 20,537 1,426 19,006 1,547
10 28,520 1,027 22,400 1,38
Mg(1D) 20 29,745 0,965 24,61 1,269
30 49.05 31,251 0,89 30,007 28,050 1,098
40 33,462 0,779 30,060 0,997
50 34,824 0,711 32,470 0,877

Céc két qua & cac bang 3 cho thiy: trong khoang ndng d kho sat (10 — 50mg/L) cée ion Ca(ll)
va Mg(IT) déu gay anh hudng dén kha nang hip phu Ni(ID), Mn(Il) ciia VLHP. Bidu niy c6 thé
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duge giai thich 12 do ion la c6 cing dién tich voi ion Ni(Il), Mn(ll) nén sy hip phu canh tranh
giita hai loai ion niy xdy ra manh mé hon, lam dung lugng hap phu kim loai ning ctia VLHP
giam nhiéu hon.

Bang 4. Két qud xii Iy Ni(ll), Mn(1l) trong mdu niedc thue

Ion Co(mg/l)  Cep (mg/L) H, (%) Copz (mg/L) H, (%)
Ni(I) 11,632 2,461 78,84 0,000 00
Mn(1l) 49,056 20,667 57,87 0,000 100

Thir xi Iy mau nwéc thue c6 chira Ni(II),
Mn(1n

Miu nwée thue chira Ni(Il) duge st dung
trong thi nghiém nay 12 nudc thai nha may
khéa Viét Tiép, Dong Anh, Ha N6i; mAu nuée
thye chira Mn(I1) 12 nude khai khoang Iy tai x3
Thong Hué, huyén Tring Khanh — Cao Bing,
sau khi 14y cdc miu ndy duge xir ly so bd va
bao quén theo ding TCVN 4574 — 88.

Thye hién sy hip phu & nhiét d phong (25 £
1°C); thoi gian Hc 1a 120 phat déi véi Ni(ll)
vi Mn(ll); didu chinh miu nuéc thue & pH ~
5 déi véi Ni(l) va pH ~ 4 dbi véi Mn(lD);
khéi lugng VLHP 13 0,5g, Liy dung dich sau
hép phu 1an mét tién hanh thi nghiém hép phu
1&n hai v6i VLHP méi. Xac dinh ndng d§ C;
va Ca chia cic ion kim loai trong dung dich
sau hdp phy. Két qua duge trinh bay & bang 4.
Két qua thuc nghiém cho thdy, VLHP c6 kh
néng tach loai cac ion Ni(Il), Mn(II) khdi
nuéc thue tuong déi tét. Cac m5u nude thie
chira timg ion Ni(II), Mn(II) véi nong 46 diu
lan lwot 1a 11,632 mg/L 49,056 mg/L, sau
hap phu 14n mét hidu suét hip phu cla VLHP
1an lugt dat 78,84%; 57,87%; lan hai ndng d6
Ni(II), Mn(Il) d4 dat tiéu chuén cho phép déi
véi  nuéc sinh  hoat theo QCVN
24:2009/BTNMT.

KET LUAN

Su hip phu Ni(I1) va Mn(II) ctiaVLHP ché tao
tir quing st da duoc nghién ctu dudi cic diéu
kién thi nghiém khéc nhau. Két qua thu duwoc:

- Thei gian dat cén bing hap phu la 120 phat
4bi voi ca Ni(IT) va Mn(11).

- Khoang pH 8t nhét cho s hép phy Ni (D
lad =5 Mn(Il) 123+ 4.

- Theo m6 hinh déng nhiét hip phu Langmuir
xac dinh dugc dung hrong hép phu cwe dai
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cia VLHP di véi Ni(Il) 1a 3,573 mg/g; déi
voi Mn(1l) 12 4,918 mg/g.

- Trong cling diéu kién thi nghiém VLHP co
khé néng hép phu Mn(II) t6t hon Ni(Il).

- Khi ¢6 mat cac ion la Ca(Il), Mg(II) qua trinh
hip phu Ni(II), Mn(II) ciia VLHP déu giam.

- Ding quang st bién tinh hép phu Ni(ID),
Mn(II) cd trong miu nuée thye thdy sau hai
lan hap phu néng d6 Ni(lI), Mn(II) da dat tién
chudn cho phép déi véi nudce sinh hoat theo

QCVN 24:2009/BTNMT.
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SUMMARY
STUDYING THE ABSORBENT ABILITY OF Ni(II) AND Mn (IN)
BY MODIFICATIVE IRON ORE

Vu Thi Hau', Hoang Thi Thu Dung
College of Education - TNU

This report shows research results of adsorbability of Ni(II) and Mn(II) of modified iron ore as
adsorbent desiccant. Experiments were ducted with the foll the mass of
absorbent desiccant: 0.5g; the volume of Ni(I) or Mn(II) solution: 25mL shaking speed: 200
rounds/minute; time to reach adsorption equilibrium of both above ion were 120 minutes at room
temperature (ZSﬂ:lOC). The best adsorption pH for Ni(II) was 4 — 5, for Mn(Il) was 3.0-4.0. The
result shows that, according to the adsorption isothermal model Langmuir, the maximum
adsorption capacity of modificative iron ore for Ni(II) was 3.573 mg/g and for Mn(II) was 4.918
mg/g. Using modificative iron ore was adsorption of real water containing of Ni(II) and Mn (II).
The result shows that, after two adsorption of Ni (II), Mn (IT) concentrations has the standard by

VN regulations 24: 2009/ Ministry of Natural Resources and Environment.
Keywords: adsorption, Ni(ll), Mn(Il}, modificative iron ore
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