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SUMMARY

INVESTIGATION OF ADSORPTION CAPACITY OF NH,4", Mn(ll),
PHOSPHATE BY NANO-SIZED MnO; ON LATERITE

In this article, we will introduce some results on the study of MnO, adsorption
ability with NH,*, Mn(l11), PO,* in nanometer sized on laterite. Maximum absorption
capacity is calculated by the Langmuir isotherm. Maximum absorption capacity of
materials to NH,*, Mn(l1), PO,* are 22,72 mg/g; 41,67 mg/g; 50 mg/g, respectively.

Keywords. Mangan dioxide, ammonia, mangan, phosphate, nano-sized, material,
laterite.

1. MO PAU

Mangan dioxit 1a mot trong nhiing oxit kim loai chuyén tiép sir dung phd bién
nhat nho ¢ nhiéu dic tinh héa 1y quan trong nhu dién hoa, hip phu, xuc tac oxi hoa...
La vat liéu tao mau trong cong nghiép san xuat thuy tinh, gbm... Ngiy nay, mangan
dioxit dugc quan tam nghién ctru va ung dung nhu la vat li¢u catot trong cac loai pin
hién dai; lam tac nhan oxi hoa, xtic tac hoa hodc 1a chit hap phu trong cac nganh cong
nghi¢p va xu ly moi truong[4,5,7,8].

Trong linh vuc hdp phu va xé4c tic, hién nay cic hé thong to6 hop nhu kim
loai/oxit, oxit/oxit, cac hop chit co kim mang trén nén chit mang thudng dugc quan
tdm va st dung nhiéu, do hé co thé tao ra nhiing bién tinh, hodc cong hop tinh chét dan
dén cac hoat tinh t6t hon. Gan day, MnO, ciing da dugc nghién ciru ché tao trén cac
chat khac nhau nham tao ra nhiing t6 hop c6 hoat tinh cao hon, chang han: MnO,/Al,Os,
MnO,/SiO,, MnO,/C, MnO,/nhya trao ddi ion...[1,2,4,5]
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Trong bai bao ndy, ching toi gidi thiu mot sd két qua nghién ciru kha ning hip
phu NH;", Mn(11), PO,> cia MnO, kich thudc nanomet trén laterit.
2. THUC NGHIEM
2.1. Héa chit va thiét bj
2.1.1. Héa chat

Hoéa chét dung cho nghién ctu la loai tinh khiét PA: MnSO4.H,0, NH,CI,
FeS0,.7H,0, NazPOy cac loai hoa chét, thude thir dé phan tich (Merck)..
2.1.2. Thiét bi

May khudy co, may lic va mot sd cac thiét bi khéc.
2.2. Ché tao vit liéu hap phu

Laterit 1a loai khoang dugc hinh thanh do qua trinh phong hoa va tich tu cia sét
hydroxit/oxohydroxit trong tu nhién. Laterit thong thuong duoc tao bdi hai phan chinh
trong cdu trac d6 1 phan “xwong cimg” 1 khung sat hydoxit/oxit két von va phan mém
xen k& chu yéu 13 st hydroxit va sét. Laterit phan bd nhiéu tai nhimg ving giap ranh
gilta ving d6i nai va dong bang co sy phong héa quing chira sat va cac dong nudc
ngz‘im c6 oxi hoa tan. O nudc ta, laterit c6 & cac tinh Bic B6 nhu Ha Tay, Vinh Phuc,
Bic Giang, Bic Ninh Thanh Hoa, Ngh¢ An, Ninh Binh,[2,3,10]...

Xk Iy mdu bién tinh nhiét laterit:
laterit dugc bién tinh nhiét theo so dd sau:

Laterit [ Ngamtrong 1>

Vg

Say kho

Cén 100g laterit cho vao binh thuy tinh dung tich 250ml. Thém 40ml HCI (1:2)
ngam 2h, chit bo axit, rira sach laterit bang nudc cat, dem sdy kho. Ta thu duoc vat liéu
nén. Ki hiéu 1a M.

Ché tao vdt liéu My:

Cho 50g laterit kich thudce hat 0.2 - 0.5 mm vao cde chira hé keo MnO, d3 duoc
téng hop trudc do[1], ngdm tdm 3 1an, dé kho & 80°C trong vong 12h, rira sach mudi
trong vat licu bzing nudce cat ta thu duoc vat liéu M.

Pé xé4c dinh hinh dang, thanh phén pha cling nhu kich thuéc hat va sy phan bd hat
trén vat liu chung t6i sit dung phuong phép chup anh SEM, XRD. Phuong phap SEM,
XRD cho phép xé4c dinh duoc kich thudc trung binh va hinh dang, thanh phan pha cta
cac hat cac vat liéu.

2.3. Nghién ciru kha ning hip phu NH,*, Mn(I1), PO,* cia vat liéu

Xac dinh dung luong hip phu cuc dai NH;", Mn(ll), PO,> trén vat liéu dugc tién
hanh theo phuong phéap tinh, dung may lic, ndng do ban dau caa NH,*, Mn(11), PO,> thay
ddi tir Img/l dén 200mg/l, khdi lugng vat lidu 1a 1g, & nhiét 4o phong khoang 25°C. Nong
do6 NH," duoc xac dinh theo tiéu chuan EPA 350.2. Nong do Mn(ll) dugc xac dinh theo
SMEWW 3500.Mn.B:2012. Nong d6 PO,> dugc xéac dinh theo TCVN 6202:2008.
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DPéanh gia kha ning phip phu cua vat liéu bang phuong trinh dang nhiét
Langmua:

C, b.Cn Cn

Trong do:

Cm: dung luong hap phu cuc dai (mg/g)

C:, Ci: dung luong hap phu va nong d6 dung dich tai thoi diém can bang

b: hé s6 cua phuong trinh Langmua (dugc xac dinh tir thuc nghiém)

Puong biéu dién C/C; phu thudc vao C; 1a dudong thang co dd doc 1/Cp, va cat
truc tung tai 1/b.Cp,
3. KET QUA VA THAO LUAN
3.1. Khao sat dic tinh va ciu tric vat liéu

Anh SEM ciia vt liéu

Anh chup SEM cuia vét liéu trén chit mang duoc chup kinh hién vi dién tr quét phan
giai cao tai Vién v¢ sinh dich té trung uwong — S6 1 Yec Xanh — Hai Ba Trung — Ha Noi.

(b)
Hinh 1: Bé mdt laterit trude (a) va sau (b) khi phi.

Hinh 1 cho thdy bé mit vat liéu dd duoc phil 16p MnO, phan bd déu ciu tric vat
liéu 1a kha x6p, c6 kich ¢& nanomét phan tan déu trén nén laterit lam tang kha nang hap
phu cua vat liéu. Khi ta ) dinh MnO trén vat liéu nén thi hoan toan khong co6 sy keo tu
lai. Biéu nay s& 1am tang kha nang hap phu cua vat liéu.

Phé XRD cuia vt liéu

Gian dd XRD duoc chup tai Khoa Héa hoc, truong Pai hoc Khoa hoc Ty nhién.
Hinh 2.
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Hinh 2: Anh XRD cua vat liéu M,

Két qua XRD cua vat li¢u M, cho théy vi tri cac pic Fe,O3, SiO; cua vat liéu nén.
Khong thay xuat hién cic pic ciia MnO,, nhur vidy MnO, dugc tao boi phuong phap nay
O trang thai vo dinh hinh.
3.2. Khao sat thoi gian cAn bing hip phu NH,*, Mn(I1), PO,* cia vat lidu

Két qua khao sat thoi gian can bang hip phu NH,*, Mn(l1), PO,* duoc chi ra &

hinh 3. Tir két qua hinh 3a, 3b, 3¢ cho thiy trong khoang thoi gian tir 0,5 gid dén 4 gio
hiéu suat qua trinh hap phu ting nhanh, dén 6 gio hiéu suat ting cham va dan 6n dinh.
Do d6 chung toi chon thoi gian 6 gid dé tién hanh cac nghién ctru hip phu NH,",
Mn(l1), PO,™.
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Hinh 3: Thoi gian can bang hdp phu NH,* () va Mn(11) (b), PO,* (c).
3.3 Khio sat anh hwéng ciia pH dén kha niing hap phu cia vt li¢u
Cdch tién hanh : Liy 25ml dung dich KC1 0,1 M vao 6 binh non. Piéu chinh pH
lan luot 13 2, 4, 6, 8, 10, 12 béng dung dich HC1 0,1 M va KOH 0,1M. Sau dé cho vao
mdi binh 3,5g vat liéu, lac trong 3 gio. Po lai pH cua dung dich trong mdi binh nén ta
duoc pH sau.
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Hinh 4: Dé thi biéu dién anh hieong cia pH

Tir d6 thi xac dinh duoc diém pHpze = 6. Do d6, khi khao sat kha ning hip phu
cac cation NH4*, Mn(11) ching t6i lwa chon pH dung dich 1a 7, khi hap phu photphat lya
chon pH dung dich 13 5 dé tang qué trinh hap phu cac ion.
3.4. Khdo sat anh hudéng ciia lwgng chit hip phu

Két qua khao sat anh huong ctia lugng chat hap phu dugc dua ra ¢ hinh 5 cho thay
hiéu qua xir Iy Mn(II) ting khi ting khoi luong chat hap phu. Nhung ting nhanh trong
khoang 0,5 dén 1 g. Nhu vay trong qua trinh khao sat tiép theo chung t6i tién hanh chon
khéi lwong chat hap phula 1 g.
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Hinh 5: Do thi biéu dién dnh hiong cia lirong chdt hap phu

3.5. Nghién ciru kha ning hip phu NH;" ciia vt li¢u
Puong cong dang nhiét hdp phu NH," ctia vt lidu duoc trinh bay & hinh 6.
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Hinh 6: Puong cong hdp phu NH4" ciia VL (a) va s phu thuéc Cl/Cs vao CI (b).

Tir d6 thi trén cho thiy ¢ ving nong d6 thap khi C; thi C ting rat nhanh, & ving
ndéng do cao thi Cs bat dau cham lai va khong thay doi, phu hop véi d6 thi hap phu theo
Langmua.

Dung luong hap phu cuc dai NH," ctia vat lidu 1a 22,72 mg/g.

3.6. Nghién ctru kha niing hiap phu Mn(II) ciia vat liéu
Duodng cong déng nhiét hép phu Mn(II) cua vat liéu dugc dua ¢ hinh 7.
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Hinh 7: Buong cong hdp phu Mn(Il) ciia VL (a) va su phu thuée Cl/Cs vao CI (b).
Dung lugng hip phu cuc dai Mn(II) cia vat liéu 1a 41,67 mg/g
3.7. Nghién ctru kha niing hip phu photphat ciia vit liéu
Puong cong dang nhiét hap phu photphat cta vét liéu dugce dua ¢ hinh 8.
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Hinh 8: Puong cong hdp phu photphat ciia VL (a) va sw phu thuée Cl/Cs vao CI (b).

Dung luong hip phu cuc dai photphat cua vat liéu 13 50 mg/g
4. KET LUAN

2. ba tao ra duoc vt liéu mangan didxit phu trén laterit c6 kich thudc nanomet tir
50 — 80 nm.

2. Pi xé4c dinh duoc gia tri pHpze cta vat lidu 13 6. Thoi gian can bang hip phu
NH,;*, Mn(II), photphat 13 6 gio.

3. Tai trong hip phu NH4*, Mn(II), photphat 1an luot 14 22,72 mg/g; 41,67 mg/g;
50 mg/g.
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