Tap chi phdn tich Hoa, Ly va Sinh hoc - Tdp 21, Sé 412016

NGHIEN CUU KHA NANG HAP PHU NH,', Mn(II), PHOTPHAT CUA VAT
LIEU MnO, NANO TREN PYROLUZIT

Pén toa soan 17 - 08 - 2016

Lé Manh Cuong
Khoa Vit lieu Xay dung, Truong Dai hoc Xay dung
Nguyén Trong Uyén, Nghiém Xuin Thung
Khoa Hoa hoc, Truong Dai hoc Khoa hoc Ty nhién - Dai hoc Quéc gia Ha Ngi

SUMMARY

INVESTIGATION OF ADSORPTION CAPACITY OF NH4", Mn(ll),
PHOSPHATE BY NANO-SIZED MnO; ON PYROLUZITE.

Mangan dioxide is one of the transition metal oxides and is widely applied due to to its many
important chemical and physical characteristics such as electrochemical, adsorption, oxygen catalyst.
In this article, we will introduce some results on the study of MnO, adsorption ability with NH,",
Mn(Il), PO,> in nanometer sized on pyrolusite. Maximum absorption capacity is calculated by the
Langmuir isotherm. Maximum absorption capacity of materials to NH,", Mn(ll), PO,* are 18,18
mg/g; 38,46 mg/g and 47,62 mg/g, respectively.
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1. MO PAU

Hau hét cac kim loai nang nhu Pb, Hg, Cd, Cu, Zn, Fe, Cr, Co, Mn, Mo... ton tai
trong nu6c & dang ion. Chiing phat sinh tir nhiéu ngudn khac nhau, trong d6 chu yéu la
tir cac hoat dong cong nghiép. Khac voi cac chét thai hitu co co thé ty phan huy trong
da sb truong hop, cac kim loai ning khi dd vao méi trudng thi s& ton tai lau dai. Ching
tich tu vao cac mo song qua chudi thirc an ma & d6 con ngudi 1a mét xich cubi cung. Con
ngudi, xét theo quan diém sinh thai, thuong c¢6 vi tri cudi cting trong chudi thic an, vi thé
con nguoi vira 1a tha pham vira 13 nan nhan cua 6 nhiém kim loai nang. Ngudn 6 nhiém
kim loai ning tir cdc hoat dong cong nghiép 1a hét sirc phong pha: cong nghiép hoa chat,
khai khoang, gia cong va ché bién kim loai, cong nghiép pin va ic qui, cong nghiép thudc
da... Cong ngh¢ da duoc ap dung dé loai bo kim loai nang nhu: két tua, keo tu, trao ddi
ion, hap phu [3,4,5]. Mdi cong nghé déu c6 nhing vu, nhuoc diém khac nhau.
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Trong bai béo nay, chung toi gioi thiéu mot sb két qua nghién ctru kha nang hip
phu NH;*, Mn(11), PO, ctia MnO; kich thudc nanomet trén pyrolozit di dugc téng hop
trong cac nghién cuu trude do[1].

2. THUC NGHIEM
2.1. Héa chit va thiét bi
2.1.1. Hoa chat

Hoéa chat diung cho nghién ctru 1a loai tinh khiét PA: MnSO4.H,O, NH4CI,
FeS0,.7H,0, cac loai hoa chét, thude thir dé phéan tich (Merck)..

2.1.2. Thiét bi

May khudy co, may lic va mot sé cac thiét bi khac.

2.2. Nghién ciru kha ning hap phu NH;", Mn(11) ciia vt liéu

Xéc dinh dung lugng hip phu cuc dai NH,", Mn(11), PO4> trén vat liéu dugc tién
hanh theo phuwong phap tinh, dung may lic, ndng do ban ddu cua NH4*, Mn(ll), PO,*
thay doi tir 1mg/l dén 200mg/l, khdi luong vat liéu 1a 1,5g, & nhiét d6 phong khoang
25°C. Nong do NH," dugc xac dinh theo tiéu chuan EPA 350.2. Nong do Mn(ll) dugc
xac dinh theo SMEWW 3500.Mn.B:2012. Néng do PO, duoc xac dinh theo TCVN
6202:2008.

Danh gia kha ning phap phu cia vat liéu bang phuong trinh dang nhiét Langmua:

C, 1 C,
= +

C, b.C. Cn

Trong do:

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

C:, Ci: dung lwong hap phu va ndng d6 dung dich tai thoi diém cén bang

b: hé s6 cta phuong trinh Langmua (dugc xéac dinh tir thuc nghiém)

Puong biéu dién C/C, phu thudc vao C; 1a duong thang co do doc 1/C, va cit
truc tung tai 1/b.Cp,
3. KET QUA VA THAO LUAN
3.1. Khao sat thoi gian can bing hip phu NH,", Mn(I1), PO,* ciia vat lidu

Két qua khao sat thoi gian can bang hip phu NH,", Mn(ll), PO,> duoc chi ra &
hinh 1. Tir két qua hinh 1a, 1b, 1c cho thiy trong khoang thoi gian tir 0,5 gio dén 4 gid
hiéu suat qua trinh hap phu ting nhanh, dén 6 gio hiéu suét ting cham va dan 6n dinh.
Do d6 chiing t6i chon thoi gian 6 gio dé tién hanh cac nghién ctru hip phu NH,",
Mn(ll), PO,
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Hinh 1: Thoi gian can bang hdp phu NH,*™ (a) va Mn(11) (b), PO,¥ ().
3.2 Khio sat anh hwéng ciia pH dén kha ning hap phu cia vét liéu
Cdch tién hanh : Lay 25ml dung dich KC1 0,1 M vao 6 binh nén. Diéu chinh pH
lan luot 13 2, 4, 6, 8, 10, 12 br:ing dung dich HC1 0,1 M va KOH 0,1M. Sau doé cho vao
mdi binh 5g vat liéu, lic trong 3 gio. Po lai pH cia dung dich trong mdi binh nén ta
duoc pH sau.

y=0.035x3- 0.685x2+ 2.772x- 0.52

./_\ R?=0.998

ApH 14

I N - R RS
N R R B = L
]

I

PH dau

Hinh 2: D6 thi biéu dién anh huong cia pH
Tu dd thi xac dinh duoc diém pHpzc = 5,39. Do d6, khi khao sat kha nang hap
phu c4c cation NH,*, Mn(Il) ching tdi lwa chon pH dung dich 1a 6, khi hdp phu
photphat lya chon pH dung dich 1a 5 dé tang qué trinh hip phu cac ion.
3.3. Khao sit anh hwéng ciia lwgng chit hiap phu
Két qua khao sat anh huong cia lwong chat hap phu duge dua ra & hinh 3 cho thy
hiéu qua xir 1y ting khi tang khdi luong chét hap phu. Nhung ting nhanh trong khoang
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0,5 dén 1.5 g. Nhu vay trong qua trinh khao sat tiép theo ching t6i tién hanh chon khéi
lwong chat hap phula 1.5 g.
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Hinh 3: Do thi biéu dién dnh hiong cia lwrong chdt hap phu
3.4. Nghién ctru kha niing hap phu NH," ciia vat liéu
Puong cong dang nhiét hdp phu NH," cta vat lidu duoc dua & hinh 4.
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Hinh 4: Puong cong hap phu NH," ciia VL (a) va su phu thuéc CI/Cs vao CI (b).

Tir db thi trén cho thdy & ving ndng do thap khi C thi C, ting rat nhanh, & ving
nong do6 cao thi Cs bat dau cham lai va khong thay doi, phi hop véi do thi hap phuy theo
Langmua.

Dung lugng hép phu cuc dai NH;" cia vat lidu 1a 18,18 mg/g.

3.5. Nghién ciru kha ning hip phu Mn(II) cia vét lidu
Puong cong dang nhiét hip phu Mn(II) cua vat liéu dugc dua ¢ hinh 5.
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Hinh 5: Puong cong hip phu Mn(Il) ciia VL (a) va sw phu thuée Cl/Cs vao CI (b).
Dung lugng hip phu cuc dai Mn(II) cia vat liéu 1a 38,46 mg/g
3.6. Nghién ctru kha ning hip phu photphat ciia vt liéu
BPuong cong déng nhiét hép phu photphat cta vat liéu dugc dua ¢ hinh 6.
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Hinh 6: Puong cong hdp phu photphat ciia VL (a) va sw phu thuée Cl/Cs vao CI (b).
Dung lugng hip phu cuc dai photphat cua vat liéu 1a 47.62 mg/g
4. KET LUAN
1. ba x4c dinh dugc gia tri pHpzc cua vat li¢u 1a 5,39. Thoi gian can béng hép phu
NH,", Mn(II), photphat 13 6 gio.
2. Tai trong hip phu NH,*, Mn(II), photphat 1an luot 12 18,18 mg/g; 38,46 mg/g;
47,62 mg/g.
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