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Lé Buc Tung, Pham Viét Anh

Tém tit: NuGce thai phat sinh trong qud trinh xi thdo dé xir Iy bom min, vt né cdp 5 c6
do mau Ion, chita lwong lon 2,4,6-Trinitrotoluen (TNT) va cac chat hitu co khdc la thanh
phan ciia céc logi thuée phong, thuée né, cé tinh doc hai cao va bén véi méi truong. Nude
thai chira cdc chdt hitu co khé phdn hity ndy cé thé xir Iy hiéu qua bang phirong phdp oxy
hod néng cao (AOPs) nhuw quang Fenton. Anh hwéng ciia cac yéu to nhw pH, ti 1é nong do
mol H,0,/Fe?, cuong dé bire xa UV, thoi gian xir Iy va heu lwong tuan hoan da doc
nghién ciru, danh gid dén hiéu qua xie Iy, Két qua thir nghiém trén mo hinh xur Iy bang
cong nghé quang Fenton & quy m6 phong thi nghiém voi cong sudt 18 lit nueée thai/gio da
xdc dinh dwoc diéu kién 160 wu ciia qud trinh xir Iy la pH=3,5, ti ¢ nong do mol

H,0,/Fe?*=7,5, céng sudt birc xa tir ngoai UV (254 nm) 2 W/L.h, thoi gian xit Iy 60 phiit
cho hiéu qua xir Iy TNT dat 93,4%, do mau dat 94,8% va COD dat 89,8%. Két qua thir
nghiém la tién dé cho cdc thzet ké thi cong xir Iy nude thai phat sinh trong qué trinh xi
théo dé xir 1y bom min, vdt né cap 5 va tiwong tu.

Tir khéa: TNT; Quang Fenton; Bom min; Dan nd cip 5.
1. MO PAU

Hoat dong xir Iy bom min, vat nd cip 5 1a nhiém vu hang dau ciia cac don vi cong binh va cac
tram xuong quan khi. Trong qua trinh xi thao bom min, dan duogc, vat nd phat sinh lugng 16n
nudce thai co chita cac hoa chét doc hai la thanh phan thude phong, thude nd. Piac biét 1a TNT va
céc san pham thuy phan c6 tinh doc cao d6i v6i con ngudi va mdi trudng.

Céc cong nghé hién nay ap dung dé xr Iy nu6e thai phat sinh tir qua trinh xi thao bom min, vét
n6 cdp 5 ¢ Viét Nam chi yéu sir dung hap phu trén than hoat tinh, khong xir 1y triét dé chét 6 nhiém.

Qua trinh oxy hoé nang cao (Advanced Oxidation Processes - AOPs) 1a cong nghé tién tién
hién nay, c¢6 thé xir 1y hiéu qua cac chat 6 nhiém hitu co bén, kho phan huy sinh hoc ma cac cong
nghé truyén théng khong xtr 1y triét dé duoc [2, 4-6, 10]. Trong do, cong nghé Fenton két hop
UV (quang Fenton) dugc nghién ciru phd bién hon, ¢6 tiém ning dugc timg dung rong rii hon so
v6i cac cong nghé AOPs khac [3]. So véi cong ngh¢ Fenton thong thudng, cong nghé quang
Fenton uu viét hon do tao dwgc nhiéu gbc *OH (2,8V) hon va kha ning tai tao Fe** tir Fe®* cao
hon. M6t vai nghién ctru da chi ra ring quang Fenton cho hiéu qua phén huy céac chit hitu co cao
hon trung binh 10-20% so v&i qua trinh Fenton thong thuong [1-4, 11]. Phuong trinh co ban mo
ta phan ung quang Fenton nhu sau [2, 4, 6, 9, 10]:

Fe’* + H,0,— Fe** + *OH + OH’ (1)
Fe** + H,0,— Fe*" + *O0H + H" 2

H202+ Uuv —2 .OH (3)
Fe(I1)OH?* + UV— Fe(Il) + *OH (4)

Hai phan (mg dau 1 qua trinh Fenton thong thudng, hai phan {mg sau dugc tao ra nho buc xa
tr ngoai (UV). Nhu vdy, so v6i Fenton thong thuong thi quang Fenton tao ra dugc nhidu gbc
*OH va kha ning tai tao Fe?* tot hon, qua d6 6 xy hoa cac hop chét hitu co trong méi truong
nudc toi uu hon.

Chinh vi vay, trong nghién ciru nay da xay dung mo hinh thir nghiém va danh gia hiéu qua
cua cong ngh¢ quang Fenton dbi véi nudc thai c6 chira TNT va cac chat hitu co khac tir qua trinh
xi thdo bom min, vét no v6i mong mudn xur 1y triét dé cac chit 6 nhidm hitu co va giam thiéu
phat sinh chét thai thu cap.

144 N.D. Hung, ..., P. V. Anh, “Nghién ciru trng dung céng nghé ... xi thdo bom min, vit né.”



Nghién ciru khoa hoc cong nghé

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
DPbi twong nghién ctru la nude thai dugc lay tir cac bé thu gom nudc thai sau qua trinh xi thao
thudc nd tai Cum xir ly bom min 5O l/Trung tam Cong nghé xur ly bom min (Carn Thuy, Thanh

Hoa). Sau d6 dugc chita vao cac bon nhwa PE va van chuyén vé phong thi nghiém ciia Vién
Cong nghé moi.

2.2. Hoa chit, thiét bi va mé hinh thi nghiém
a) Hod chat
- H,S0,, do tinh khiét >98,0%, Xilong Scientific Co., Ltd — Trung Qudc;
- NaOH, d9 tinh khiét >98.,0%, Xilong Scientific Co., Ltd — Trung Quéc;
- FeS0,.7H,0, d6 tinh khiét > 99,0%, Guangdong Guanghua Sci-Tech Co., Ltd - Trung Quéc;
- Dung dich H,0,, 30,0%, Guangdong Guanghua Sci-Tech Co., Ltd — Trung Quéc.
b) Thiét bi phén tich
- M4y do da chi tiéu cAm tay ST ANALYTICS HandyLab 680.
- Thiét bi sac ky long hiéu ning cao (HPLC) Model HP 1100.
- Méy do ndong d6 Ammoni Hanna HI733.
- May do mau nudc Hanna HI97727.
¢) Thiét bi va mé hinh thi nghiém
- Thiét bj khudy Jartest Velp JLT6, Velp Scientifica, Italy;
- M6 hinh xir Iy nuéc thai bang phuong phap quang Fenton, do Vién Cong nghé méi thiét ké
va ché tao (hinh 1). Cong sudt xur 1y 10-30 lit/gid, tiy thudc va thoi gian luu ddi voi mdi loai
nudc thai va ndng do chat 6 nhidm trong nudc thai.

GHI CHU:

1. Tui dién diéu khién

2. Thimg chiva me6e thai dau vio
3. Bom dau vio

4. Luu lwong ké

5. Thiét bi tao méi truong axit
6. Thiét bi phan ing

7. Bong den UV 12W/bong,
254nm (Ningbo Yawei)

8. Thiét bi trung hod

9. Thiét bi loc I6i 5 micron

10. Thing chira nude théi dau ra
11. Thung dy phong

12. May khudy

13. Bom tudn hoan

14. Luu lwong ké tuan hoan
15. Bé dinh lwong hod chat

Hinh 1. M6 hinh xir 1y nwée thai bang phwong phdp quang Fenton.
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Mb hinh xir 1y hoat dong theo nguyén 1j: Nudc thai ban dau tir thing chira (2) dugc bom dau
vao (3) dua vao thiét bi tao mdi truong phan ng axit (5), diéu chinh luu luong théng qua luu
luong ké (4) sau khi ha pH, nudc thai dugce dua sang thiét bi phan tng (6) ddng thoi bo sung tac
nhan Fe** va H,0, thong qua bo dinh luorng hoa chat (15) dé tao phan mg Fenton, trong qua
trinh phan tng c6 thé thay d6i cong suat ngudn birc xa UV hodc khong st dung dén UV (7) dé
danh gia hiéu qua xtr ly. Nudc thai sau qua trinh xr ly bang quang Fenton duoc dua sang thiét bi
(8) dé nang pH=8,0 trung hoa, dong thoi ket tua luong Fe®" tao ra sau qua trinh phan tmg. Thiét
bi loc 161 5 pm (9) dugce sir dung d€ loai bo can lo ling. Nudc thai sau khi xur Iy bang quang
Fenton va loai bo cén lo ling dugc dua vao thung chira (10). Bom tuan hoan (13) cting dugc st
dung dé dam bao phan phoi dong déu chat 6 nhiem va tac nhan phan Gng trong thi€t bi phan tng.
2.3. Phuwong phap thuc nghiém

Dé danh gia cac yéu t6 anh hudng, t6i wu hoa hiéu qua xtr Iy nude thai bang phan tng quang
Fenton, nghién ctru dugc tién hanh véi cac phuong phap thuc nghiém sau:

- Phwong phap 1: Str dung thiét bji khudy Jartest Velp JLT6 dé khao sat anh huong cua ty 18
mol H,0,/Fe?* va ndng d6 Fe?* dén hiéu qua xtr Iy nudc thai bang phan Gng Fenton.

Céch tién hanh: Nuéc thai duoc dicu chinh pH=3,5 trong coc thiy tinh 1 L, tién hanh phan
ung Fenton trén thiét bi khudy Jartest v6i ndng d6 Fe?" tir 5. 10' dén 20.10* M va ndng do H,0,
tir 2,5.10° dén 15.10° M. Sau thoi gian 30, 45, 60 phit 14y mau va diéu chinh pH=8,0 dé dimg
phan tng, dong thoi két tua, loc cin va lay phan nudc trong xac dinh cac thong s6 do mau, COD
va TNT.

- Phwong phip 2: Sir dung md hinh xi Iy (nhu tai hinh 1) dé khéo sat anh huong cia céc yéu
to ndng lugng buc xa tir ngoai UV, luu lugong tudn hoan, thoi gian dén hi¢u qua xu ly cta phan
ung quang Fenton. Tién hanh xur Iy gian doan.

Céch tién hanh: Tur ket qua thuc nghiém phwong phap 1, xac dinh dugc ti 1¢ ty 1¢ mol
H,O,/Fe** va nong do Fe** i uu, thay ddi cong suat birc xa tir ngoai UV tir 0-3,3 w/lit nudc thai. Sau
thoi gian 30, 45, 60 phat 14y miu va diéu chinh pH=8.0 dé ding phan tng, dong thoi két tua, loc
can va lay phan nudc trong xac dinh cac thong so d6 mau, COD va TNT.

- Phuwong phap 3: Su dyng m6 hinh xur ly (nhu tai hlnh 1) & danh hiéu qua xr 1y ctia phan
g quang Fenton v&i cac yéu tb toi wu da duge xac dinh, tién hanh xu 1y lién tyc.

Céch t}en hanh: T két qua thyc nghiém phwong phap 1 va phwong phap 2, tién hanh xir ly
lién tuc dé danh gia hi€u qua xu ly thong qua cac thong s6 do mau, COD va TNT.
2.4. Cac phwong phép phén tich

- b6 mau: Xac dinh theo TCVN 6185:2015;

- pH: Xéc dinh theo TCVN6492-2011;

- COD: Xac dinh theo SMEWW 5220.C:2017;

- TNT: Pugc xac dinh theo TCVN/QS 658:2014, trén thiét bi sic ky 16ng hiéu ning cao
(HPLC) Agilent 1100; c6t Hypersil C18 (200x4mm); detector: Diode Array, dai quét 0 - 1100
nm, ty I¢ pha dong axetonitril/nudc = 65/35 (theo thé tich); toc do dong: 0,5 ml/phut; ap suat:
280 bar; tin hiéu do budc song 227 nm.

3. KET QUA VA THAO LUAN
3.1. Két qua phén tich chit lwgng nwéc diu vio

Mau dugce 14y tir cac bé thu gom nude thai sau qua trinh xi thdo thude nd tai Cum xir Iy bom
min s0 1/Trung tdm Cong nghé xur Iy bom min sau khi phan tich dugc c6 cac dic tinh nhu trong
bang dudi.
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Bing 1. Ddc tinh nuéce thdi tir qud trinh xi thdo bom min, dan né cdp 5.

STT Théng so Ponvi| Giatri | QCVN 40: 2011/BTNMT
1 [pH - 7,6 5,5+9
2 | TDS mg/L | 1600-1800 -
3 | D6 mau Pt/Co | 10901170 150
4 | COD mg/L | 120+164 150
5 | Amoni (NH,-N) | mg/L | 200+220 10
6 | Nitrit (NO,-N) mg/L 5-7 -
7 | Nitrat (NOs-N) | mg/L | 180+230 -
8 | Tong Nito mg/L | 400+450 40
9 | Tong Photpho mg/L 0,2-0,4 6
10 | TNT mg/L | 16,0+16,8 | 0,5 (TCVN/QS 658:2014)

Qua phan tich cac chi tiéu trong nudc thai tir qua trinh xi thdo bom min, vat n6 cho thdy ham
lwong TNT khé 16n, dao dong 12-16 mg/L, gip 16 lan so véi TCVN/QS 658:2014 cot B; d6 mau
dao dong trong khoang 1090+1170 Pt/Co, gap 8 lan so véi QCVN 40:2011/BTNMT c6t B;
amoni dao dong 200-220 mg/L, gap 22 lan quy chuan cho phép; tong ni to dao dong 400-450
mg/L, gap 11 1an quy chuan cho phép; COD dao dong 120-160 mg/L. Cac chat nguy hai nhu
TNT néu khong dugc xir 1y triét dé s& phat tan ra bén ngoai, gy 0 nhiém cho méi truong dat,
nude. Day 1a mot trong nhirng tac nhin gy ung thw, anh hudng x4u t6i sirc khoé cong dong.

3.2. Khio sat anh hwéng ciia ty 1é mol H,O,/Fe**

Dé danh gia anh hudng cua ti 16 nong do mol H,0,/Fe** gién hiéu qua xur ly, da tién hanh phan
mg Fenton v&i ti 16 mol H,O,/Fe* tir 2,5:1 dén 15:1 v6i ndng do Fe®* ban dau 1a 1.10° M, thoi
gian xur 1y tir 30 — 45— 60 va 75 phat.
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Hinh 2. Bé thi anh huéng ciia ty 16 mol HyO,/Fe® dén hiéu qua xir 1y: @) TNT; b) P6 mau.

Két qua phan tich TNT va d6 mau thé hién trén hinh 2 cho thay hiéu qua xtr Iy TNT tang theo
thoi gian va phan (mg dién ra kha manh & thoi gian tir 0-45 phit, téc d6 phan tng giam dan sau
45 phit. O 45 phit, hidu qua xt 1y ting tir 46,6% dén 74% khi tang ty 18 mol H,O,/Fe®" tir 2,5:1
lén dén 7,5:1, twong ty xtr ly d6 mau ciing ting tir 86,9% dén 92,8%. Khi ting ty 1¢ mol
H,0,/Fe”" 1én trén 7,5:1 thi hidu qua xir Iy ting khong dang ké. Didu nay c6 thé giai thich 1a do
khi ti 18 H,0,/Fe*" > 7.5:1, lugng H,0; du s€ tac dung nguoc lai vai géc *OH lam giam néng do
tac nhan oxi hoa nay va tao ra goc *OOH c6 hoat do thap hon so vi gbe *OH, dan dén hiéu qua
xtr ly khong tang nita, ma c6 xu hudng gidm, phan ng mé phong theo phuong trinh dudi day.

H202 + *OH — *O0H + H,0 5)
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Nhu vay ti 16 mol H,O,/Fe®* tdi uu trong nghién ctiru nay dugc xac dinh 1a 7,5:1. Ti 1 nay
cling pht hop v6i nghién ciru ciia mét sb tac gia trong va ngoai nudce [7, 8]. So sanh voi ti 18
trong nghién ctru x1r 1y nudc thai Diazo dinitrophenol 1a 20:1 [2] thi ti 1€ trong nghién ctu nay
thap hon nhiéu. Pdi véi loai nude thai ¢ ham lugng cac chat hiru co 16n hon thi ti 18 nay c6 thé
tang lén dén 10:1 hodc 15:1, tham chi 20:1 [1-3, 6, 8].

3.3. Khio sat anh huong ciia ham hrong Fe®*

Nong d6 Fe** 1a mot trong nhing tac nhin quan trong anh huéng dén hiéu qua cia phan tng
Fenton. Khi lugng Fe** cang 16n thi gbc *OH sinh ra cang nhiéu theo nhu phuong trinh (1). Thi
nghiém duoc tién hanh véi ty 1é mol H,O,/Fe** = 7,5:1, ndng d6 Fe** tang tir 5.10™* M dén 20.10°
* M va ndng d6 H,0, tuong tng tir 3,75.10° M dén 15.10° M nhim danh gia dwoc anh hudéng
ctia ham luong Fe?* dén hiéu qua phan ung. Thoi gian phan ung tir 30 — 45 — 60 va 75 phiit.

Két qua trén hinh 3 cho thay, véi thoi gian 30 phat xur 1y, khi ting ham lugng Fe®* tir 5.10* M
dén 20.10™ M, hiéu qua xir Iy TNT ting tir 36,7 1én 80,7% va d6 mau tir 73,3 1én 93,4%. O 60
phut xtr 1y, hi¢u qua ly TNT tang tir 82,1 1én 93,9%. Nhin chung, sau 60 phut xtr ly, hiu qua xu
ly khong cé sy sai khac nhiéu giita ndng d6 Fe®* ban dau 1a 15.10™ va 20.10™ M. Diéu nay c6 thé
duoc 1y gidi do khi ham luong cic chat 6 nhiém suy giam dén muc do nhat dinh, lugng Fe** gia
tang s& khong 1am ting dang ké hiéu qua 1y, ma lwong Fe?" thira ciing s& tao ra luong bun ling
nhiéu hon, t6n kém hoa chit trong qua trinh trung hoa sau phan tmg Fenton.

Nhu vdy, ¢ thi nghiém nay, hiéu qua xir Iy dat t6i wu & diéu kién ty 16 mol H,O,/Fe** = 7,5:1,
ndng d6 Fe’* ban dau 15.10™ M va thoi gian xir 1y 60 phit.
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Hinh 3. B thi dnh huéng ciia nong do Fe** dén hiéu qua xir 1y: a) P mau; b) TNT.
3.4. Khao sat anh hwéng cia birec xa UV

Su ¢6 mit cta birc xa UV s& sinh ra nhiéu gbc *OH hon theo phuong trinh phan tmg (3) va (4)
duge mo ta ¢ trén. Qua trinh nay goi la quang Fenton. Thi nghiém dugc tién hanh voi nguon btrc
xa UV c6 budc song 4=254 nm, cong suat thay doi tir 0,67 dén 3,33 w/L nudc thai. Két qué trén
hinh 4 cho thay khi sir dung quang Fenton hiéu qua xir 1y cao hon so véi Fenton théng thudng.
Hiéu qua xtr Iy TNT khi str dung biic xa UV=2 w/L dat 89.4; 92,9; 95,6 va 97,1% tuong ung vdi
thoi gian xur 1y 30; 45; 60 va 75 phat, cao hon so véi khong sir dung bire xa UV 1a 12-15%. Tuong
tu, hiéu qua xur Iy do mau ciing dat 94,0; 94,6; 95,2 va 95,6% tuong g vai thoi gian xir ly 30; 45;
60 va 75 phut. So sanh hidu qua xir Iy & cng sudt ngudn bic xa UV 2,0 w/L va 3,33 w/L cho thiy
hiéu qua xtr Iy TNT va d6 mau ting khong dang ké, mirc ting dao dong tir 0,2-0,4%.

Nhu vay, voi cung diéu kién thi nghiém, quang Fenton hi¢u qua cao hon so Fenton thong
thuong. D6i véi loai nu:orc thai nay, cong suit ngudn birc xa UV (budc song 254 nm) tdi vu 14 2
w/L, trong duong 2 kw/m?® nuéc thai.
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Ly giai hiéu qua xtr ly tang trong h¢ quang Fenton do dudi tic dung cua buc xa UV Fe s&

dugc tai sinh nhiéu hon tir Fe®* sinh ra trong qué trinh Fenton, dong thoi gbc *OH ciing duoc tao
ra nhiéu hon.
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Hinh 4. 6 thi anh hwéng ciia birc xa UV dén hiéu qua xir Iy: a) TNT; b) Bé mau.
3.5. Khio sit anh hwéng ciia lvu Irgng tuin hoan

Nhin vao dd thi trén hinh 5 c6 thé thay hi¢u qua xur ly do mau sau 30 phut giam tir 90,3%
xubng 87 ,9%, TNT giam tir 85,9% xudng 81,4% khi tang thoi thoi gian dé hé phan tng tuln
hoan dugc 1 lan tu 5 phat 1én 15 phat. Thoi gian dé hé phan tng tuan hoan dugc 1 1an cang thip
(ttre luu lugng tudn hoan cang 16n), h¢ phan tmg duoc dao tron t6t hon khién cho cac tac nhan
Fenton tiép xtic v6i chat 6 nhiém nhiéu hon, 1am ting hiéu qua xt 1y.

Nhu vy, v6i phuong thie xur 1y gian doan, nude thai phat sinh tir qua trinh xi thao thudc nd
ciia bom min, vat nd cap 5 s& dugc xu ly hoan toan dat quy chuin cho phép (cac chi tiéu do mau,
TNT, COD) véi cac thong s6 phan tng quang Fenton 1a ty 1& mol H,O,/Fe®* bang 7,5:1; ham
lugng Fe** 1a 15.10" M; cong sudt birc xa UV (254 nm) 1a 2 w/L.h; thoi gian tuan hoan 5
phiit/lan; thoi gian xir 1y 45 phut.
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Hinh 5. Pé thi anh hwéng ciia thoi gian tuan hodn dén hiéu qua xir Iy: a) D6 mau; b) TNT.
3.6. T6i wu hoa diéu kién xir Iy v6i phwong thire lién tuc
~ Tur céc két qua thi nghiém & trén véi phuong thirc xir 1y gian doan, xac dinh duoc cac thdng
$0 t0i uu d€ van hanh cho m6 hinh quang Fenton. Trén co s¢ do, thir nghiém v&i phuong thire xur
ly lién tuc vo1i di€u kién twong tu nhung tang thoi gian tur 45 phit 1én 60 phut phan tmg (thoi gian
luu 60 phut), cu thé nhu trong bang dudi day:
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Bing 2. Théng sé van hanh cho mé hinh quang Fenton hoat dong lién tuc.

Thong Ty 1€ mol Ham luong | Cong suat birc Thoi gian tuﬁp Thoi gian luu
s0 H,0,/Fe** Fe* xa UV hoan dugc 1 lan (xir Iy)
Gia tri 7,5:1 15.10* M 2 W/L.h 5 phut 60 phat

Tir céc thong sO trén, tinh ton, van hanh dwgc mo hinh chay lién tuc dé kiém nghiém lai cong
nghé. Khi h¢ thong da hoat dong on dinh, tién hanh ldy mau vao 04 thoi di€ém khac nhau dé phén
tich xac dinh d on dinh ctia cong nghé. Két qua dugc thé hién trong bang 3 dudi day.

Bing 3. Két qua xit Iy trén mé hinh quang Fenton hoat déng lién tuc.

] TNT Do mau COD
Mau 9L | Higu qua (%) | PUCo | Hiéu qua (%) | mg/L | Hiéu qua (%)

Piu vao | 16,25 0,0 1150 0,0 160 0,0
Lan1l | 082 93,4 60 94,8 15 90,63
Lan2 | 087 93,0 70 93,9 17 89,38
Lan3 0,9 92,8 63 94,5 18 88,75
Lan4 | 084 93,3 65 94,3 17 89,38

Ghi chii: Sau khi tién hanh xit 1y lién tuc 60 phit, bdt dau ldy mau Lan 1, ldy mdu cdc Lan 2,
3, 4 cach Lan 1 tir 30, 60, 90 phiit.

Céc két qua thu dugc tir 04 1an 1dy mau lap lai thé hién trén bang 2 cho thiy mé hinh quang
Fenton xur Iy nudc thai ¢6 tinh 6n dinh, hiéu qua xt ly d6 mau dat 93,9%+94,8%, xtr Iy TNT dat
92,8%+93,4%; COD xir 1y dugc 88,8-90,6%. So sanh két qua véi thi nghiém & muc 3.4 tai thoi
diém 45 phut c6 thé thiy hiéu qua xir Iy mau va TNT la tuong duong. Nhu vdy, voi cung tac
nhan phan tng, thoi gian xtr 1y khi van hanh m6 hinh & dleu kién lién tuc s& can nhiéu thoi gian
hon so vo6i van hanh & diéu kién theo mé, nhung xét vé tong thé thi van hanh lién tuc mang lai
nhiéu lgi ich hon so véi theo mé nhu kha ning tu dong hoa cao hon, tiét kiém thoi gian xir 1y,...

Xtr 1y lién tuc s& can thoi gian luu dai hon so v6i xir Iy theo mé duogc 1y giai nhu sau: véi
truong hop xtr 1y theo mé, do ndng d6 chét 6 nhidm thoi diém ban dau 16n nén tée do xir Iy s&
cao va giam dan khi nong d6 chat 6 nhidm ciing suy giam dan. Véi trudng hop xir 1y lién tuc thi
ndng do chét 6 nhiém s& bi pha lodng va gan nhu tuong ddi 6n dinh khi dwa vao hé phan tmg do
vay toc do xtr 1y s& khong cao va tuong duong nhau ¢ moi thoi diém phan ung.

4. KET LUAN

ba nghién ctru cac diéu kién anh huong dén qua trinh xir Iy nudc thai phat sinh tir qua trinh xi
thio bom min, vat nd bang cong nghé quang Fenton. Két qua thir nghiém cho thay diéu klen t6i
vu cho hé phan tmg quang Fenton nay la ty 16 H,O,/Fe** 1a 7,5:1; ndéng d6 Fe®* 1a 15.10* M;
cong suat buc xa UV (254 nm) 1a 2 w/L.h; thoi gian tudn hoan 5 phut/la‘?m; thoi gian luu (xir 1y)
dbi v6i phuong thirc theo mé 1 45 phut va phuong thirc lién tuc 1a 60 phut.

Két qua cho thiy cong nghé quang Fenton cho hiéu qua xtr 1y tét, c6 thé dp dung dé xu ly 6
nhiém TNT, d6 mau va COD ctia nuc thai phat sinh tir qua trinh xi thio bom min, vat n6, dap
g duoc QCVN 40:2011/BTNMT va TCVN/QS 658:2014. Két qua nay mé ra hudng ing dung
méi cho hé phan tmg quang Fenton trong xtr Iy nuéc thai chira cac chat hiru co kho phan huy tai
céc co s qudc phong.
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ABSTRACT

APPLICATION OF THE PHOTO-FENTON TREATMENT WASTEWATER
FROM THE PROCESS OF INACTIVETION TO TREAT BOMS, MINES

Wastewater discharged from the process of inactivation to treat bombs, mines and level
5 explosives has a massive color level, contains a large amount of 2,4,6-Trinitrotoluene
(TNT) and other organic substances that are components of explosive materials, highly
toxic and environmentally sustainable. Wastewater containing these persistent organic
substances can be effectively treated with advanced oxidation process (AOPs) such as
photon-Fenton. The influence of many factors such as pH values, the molar ratio of
H,O,/Fe?*, UV radiation intensity, contact time, and circulation flowrate was studied and
evaluated on the treatment efficiency. Experimental results on the photon-Fenton
treatment model at the laboratory scale with a capacity of 18 liters of wastewater per hour
determined that the optimal conditions of the treatment process are pH = 3.5, the molar
ratio of H,0,/Fe** = 7.5, UV radiation power (254 nm) = 2 w/L.h, contact time of 60
minutes for the treatment efficiency of TNT, color, and COD parameters of 93.4%, 94.8%,
and 89.8%, respectively. These results are a premise for the construction designs to treat
wastewater generated during the inactivation process to to treat bombs, mines, level 5

explosives, and similar objects.
Keywords: Photon-Fenton; Bombs, mines and level 5 explosives; 2,4,6-Trinitrotoluene.
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