Nghién ctru kha nang xtr Iy amoni trong nu6c
bang nano MnO; - FeOOH mang trén
Laterit (da ong bi€n tinh)

Nguyén Thi Ngoc

Truong Pai hoc Khoa hoc Ty nhién; khoa Hoa hoc
Chuyén nganh: Hoa moi trudng; Ma so: 60 44 41
Nguoi huong dan: PGS.TS Tran Hong Con

Nam bao vé: 2011

Abstract.

Trinh bay tong quan vé: hién trang 6 nhiém va su can thiét phai xu 1i cac hop chat
chira nito trong nudc Cép (6 nhiém céac hop chét chura nito trong nu6ce cép, tiéu chuan
vé ndng do cac hop chét chtra nito trong nudc cap cua thé gisi, nguyén nhan, tac hai
ctia cac hop chat chaa nito d6i v6i co thé con ngudi va Viét Nam, cac ngudn giy 6
nhiém amoni); cac phuong phap tich loai amoni (phuong phap sinh hoc tach loai
amoni, cac phuong phap hoa ly va hoa hoc tach loai amoni); Laterite; gidi thiéu chung
vé cong nghé nano. Gidi thiéu y tudng, ddi twong, muc tiéu nghién ctru ciing nhu danh
muc thiét bi, hoa chat can thiét cho nghién ctru; phuong phap nghién ciu: ché tao vat
licu MnO2 mang trén laterit bang phuong phap ngam phii, ché tao vat ligu MnO2 c¢6
kich thudc nanomet mang trén laterit bang phuong phap ngam phu; phwong phap phan
tich: xac dinh ham luong amoni bang phuong phap so mau véi thudc thir Nessler, ham
luong Nitrit trong nudc bang phuong phap so mau véi thude thir Griss, xac dinh nitrat
trong nudc bang phuong phap so mau véi thude thir Phenoldisunfonic, xac dinh nong
d6 mangan (Mn2+) trong nuéc bang phwong phap Pesunphat. Két qua va thao luan:
Ché tao vat lieu VL1, VL2, khao sat kha nang xtr Iy amoni cua vat liéu VL1 va VL2.
Khao sat kha nang xur Iy amoni cua vat liéu VL2 bang mo hinh dong, mot sé co ché gia
dinh cho qua trinh oxi hoa.
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Content.

Do thuc trang h¢ théng cép - thoat nudc, xur 1i nudc cép va nude thai, chat
thai ran chua déng bd, cong thém do la sy phat trién cua cac nganh cong - ndng
nghiép ngay mot ting trong thdi gian gan day, chua ké dén cac qua trinh dién ra
trong tu nhién, diéu kién dia chét - thuy van phuc tap ¢ vung chau thd song Héng
da gay cho ngudn cap nudc duy nhat hién nay - nguon nudc ngam, nguy co O

nhiém ngdy moét cao, trong d6 ¢6 6 nhiém cac hop chat chira nito.

Theo khao sat ctia cac nha khoa hoc, phan 16n nuéc ngam & ving dong
bang Bac B nhu Ha Noi, Ha Tay, Ninh Binh, Hai Duong... déu bi nhiém ban

amoni (NH;) rat nang, vuot tiéu chuan cho phép nhiéu lan.

Tai Ha N¢1, Ha Tay, Ha Nam, Nam Dinh, Ninh Binh, Hai Duong, Hung
Yén, Thai Binh, xac suat cac nguéon nudc ngdm nhieém amoni ¢ nong do cao hon

tiéu chuan 1a khoang 70 - 80%.

Theo tiéu chuén vé sinh nuéc dn uéng, dua trén Quyét dinh s 1329 cua
BO Y té, nude sinh hoat dat chuin & mic ham luong amoni 1a 1,5 mg/L. Trén
thuc té, két qua phan tich cac miu nudc déu vuot qua chi tiéu cho phép, nhiéu
noi cao hon tir 20 dén 30 lan. Tang nudc ngdm trén (cach mit dat tir 25m dén
40m) - noi ngudi dan khai thac bang cach dao giéng khoan - d& 6 nhiém ning &
nhiéu noi. Pién hinh 1a xd Phap Véan c6 ham luong amoni 1 31,6 mg/L, phudng
Tuong Mai ¢6 ham lugng amoni 13,5 mg/L, cac phuong Trung Hoa, xa Tay M9,

x4 Trung Van... déu c6 hién trang twong ty.



Nguy hai hon, mtc 6 nhiém dang ting dan theo thoi gian. Trong nim
2002, tai xa Yén S&, ham lugng amoni 1a 37,2 mg/L, hién nay da tang 1én 45,2
mg/L; tai phudng Bach Khoa, mirc nhiém tir 9,4 mg/L, nay ting 1én 14,7 mg/L;
c¢6 noi chua ting bi nhiém amoni, song nay ciing d3 vuot tiéu chuin cho phép
nhu Long Bién, Tay M, Pong Ngac... Hién nay, ban d¢6 nguén nudc nhiém ban

d3 lan rong trén toan thanh phd.

Tang nudc ngam dudi (cach mit dat tir 45m dén 60m) 1a ngudn cung cap
cho cac nha mdy ciing bi nhiém ban. Dé tai "Nghién ciru xir Iy nudc ngdm nhiém
ban amoni" do S& Giao thong Coéng chinh Ha No6i nghiém thu nim 2010 cho
thdy: "Do cau triic dia chat, nudc ngdm, nha may nudc Phap Van, Ha Dinh,
Twong Mai c6 ham lugng sét va amoni (NH; ) vugt qua tiéu chuan cho phép kha
nhiéu. Tai nha may Tuong Mai, ham lugng NH; 1a 6 — 12 mg/L, c6 khi lén té1
18 mg/L; tai Ha Dinh, ham luong NH," 1 12 — 20 mg/L, c6 khi 1én t&i 25 mg/L;
tai Phap Van, ham luong NH," 14 15 — 30 mg/L, c6 khi 1én t&i 40 mg/L [1, 2, 3].

Hién nay van dé nudc sinh hoat bi nhiém amoni dang 1a van dé& duoc rat
nhiéu nha khoa hoc quan tam. Pé tim dugc mot phuong phap xt Iy amoni hiéu
qua va phu hop ap dung cho xt Iy nudc dn udng, sinh hoat dang 1a van dé rat cap
thiét.

T mot s6 két qua thuc nghiém cho thay MnO, trong diéu kién nhat dinh
c6 thé oxi hoa mot phan NH," thanh N,, NO,” va NO;". Nhu vay néu MnO, kich

thudc nanomet thi kha nang oxi hoa NH," cia n6 14 rét cao.

Véi nhitng ky vong vé ciu trac chua hoan chinh cia MnO, kich thudc

nanomet ching t6i di st dung vat liéu MnO, mang trén laterit dé xir Iy amoni



trong nudc. Néu nghién ctru ndy dem lai két qua tdt thi vat liéu trén thyuc su rat
c¢6 y nghia trong xir Iy nudc cap bi 6 nhidm do nd vira ¢6 thé xir Iy dugc mot sd

kim loai nang trong nudc lai vira c¢6 thé xir Iy amoni trong nudc.

Pau tién, chung toi tao vat lieu MnO, mang trén laterit bién tinh nhiét
(VL1) va MnO, ¢6 kich thuéc nanomet mang trén laterit bién tinh nhiét (VL2).
Pé ching minh MnO, thuc su ¢ kich thudc nanomet chung toi di tién hanh

chup anh SEM dé khao sat cdu tric cta vat ligu

Sau khi di diéu ché thanh cong hai loai vat liéu va ching minh duoc vat
liéu VL2 thuc su c6 MnO, kich thuéc nanomet mang trén laterit, ching t6i St
dung hai loai vat liéu da tao duogc dé khao sat kha nang xu ly amoni theo thoi
gian va cho hiéu suat xur Iy kha cao: vat liéu VL1: dat hiéu suat xa Iy 55% sau 4
gio va vat liéu VL2 dat hiéu suat xir Iy 63% sau 2 gid. Pong thoi ¢6 2 qua trinh
hap phu va oxi hoa dién ra trong qué trinh khao sat do d6 chung toi tién hanh

khao sat kha nang xtr 1y amoni cua 2 vat liéu theo 2 hudng:

Thir nhat, khao sat thoi gian dat can bang hap phu cua cac vat lidu va tai
trong hap phu cuc dai déi véi amoni cu thé caa VL1 13 2.48mg/g, thoi gian dat
can bang hap phu 13 sau 4 gid va cua VL2 1a 21.4mg/g, thoi gian dat can bang
hap phu 14 sau 3 gio.

Thtr hai, nghién ctu kha nang oxi héa amoni thanh N, NO,” va NO3'. Vi
nong do NH," ban dau 14 100ppm, khi c6 mat vat liéu, Mn®** va suc khi lién tuc
thi lugng NO5” dugc tao ra nhiéu nhat 18.87 mg/l sau 24 gio. Tién hanh khao sat

kha nang xtr Iy amoni bang md hinh dong tuy nhién hiéu xuét xu 1y kha thap.



Cubi cung, chung t6i du doan 1 sb co ché oxi hoa amoni thanh N,, NO,,

NOj3, khi c6 mat MnO; kich thudc nanomet, ion Mn®* va O, hoa tan.

References .

1. Nguyén Viét Anh (2005), Nghién citu Xir Iy amoni trong nwéc ngam bang phuwong phdp sinh
hoc, NXB Gido Duc, Ha Noi.

2. Vi Dang Do (1999), Héa hoc va su 6 nhiém méi trirong, NXB Gido Duc, Ha Noi.

3. Trinh L& Hung (2006), Kj thudt xi iy nuéc thai, NXB Giao Duc, Ha Noi.

4. Nguyén Vin Khoi, Cao Thé Ha (2002), nghién ciru xit 1y nwéc ngam nhiém ban amoni, Bao
cao thudc chuong trinh 01C-09, Ha Noi.

5. Lé& Thi Hién Thao, Nito va photpho trong méi trirong, Trudng Pai hoc Xay Dyung, Ha Noi.

6. Lé Thu Thuy (2005), Nghién cizu ¢é6 dinh MnO, vé dinh hinh kich thwéc cé
nano lam vat ligu hap phu xir Iy Asen trong méi truong nwéc, Luan van thac si
khoa hoc, Truong Pai Hoc Khoa Hoc Ty Nhién — PHQGHN.

7. Trung tam k¥ thuat moi truong d6 thi va khu cong nghiép (CEETIA) (2001),
Héi thdo cong nghé xir Iy cdc hop chadt chira nito trong nwéc ngam, trudng Dai
hoc Xay Dung, Ha Noi.

8. CarlC. Koch, et al... (2002), Nanostructrured materials processing, properties
and potential Applications, William Andrew.

9. G.B. Sergeev, et al... (2006), Nanochemistry, Elsevier.

10. George W. Luther, Brent L. Lewis, et al.. (1997), Interaction of manganese
with the nitrogen cycle: Alternative pathways to dinitrogen, Pergamon.

11. Hari  Sing Nalwa, et al...(2002), Nanostructured materials and
nanotechnology, Elsevier Inc.

12. HariSingh Nalwa, et al.. (2000), Handbook of nanostructrured materials and
nanotechnology, Synthesis and processing, Vol 1, Elsevier Inc.

13. Jerermy Ramsden, et al...(2009), Appled nanotechnology, Elsevier Inc.



14. Kenji Okitsu, Masaki Iwatani, et al... (2009), Sonochemical reduction of
permanganate to manganese dioxide: The effects of H,O, formed in the
sonolysis of water on the rates of reduction, Elsevier.

15. Louis Theodore, Robert G. Kunz, et al.. (2005), Nanotechnology enviromental
implication and solution, A John Wiley & Sons, inc Publication.

16. Lu Gang (2002), Catalytic Oxidation of Ammonia to Nitrogen, Technische
Universiteit Eindhoven, Proefschrift.

17. Mart R. Wiesner, Jean-Yves Bottero, et al... (2007), Environmental
nanotechnology, Mc Gran-Hill.

18. Nicholas P., Cheremisnnoff P. (2006), “Biotechnology for waste and
wastewater treatment”, Noyes publication, New Jersey, USA.

19. Tran Hong Con, Nguyen Thi Kim Dung, Bui Duy Cam, Yumei Kang (2005),
Investigation of As, Mn anh Fe fixation inside the aquifer during groundwater
exploitation in the experimental system imitated natural conditions, vol 27,

Springer.



