THONG TIN LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh: Nguyén Vin Hudng 2.Gi61 tinh: Nam

3. Ngay sinh: 07/06/1985 4. Noi sinh: Hung Yén

5. Quyét dinh cong nhan nghién ctru sinh: S6 2875/QD-DHKHTN ngay 07/8/2015 cua

Hiéu truong Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi.

6. Cac thay doi trong qua trinh ddo tao: Quyét dinh gia han s6 1191/QD-DHKHTN ngay

04/05/2019 cua Hiéu trudong Trudng Dai hoc Khoa hoc Tu nhién, Pai hoc Québc gia Ha

Noi

7. Tén dé tai luan an: Nghién citu tén dung bln dé tir cong nghé Bayer khu vec Tay

Nguyén dé xir Iy mét s6 hop chét nhém nitrophenol trong nwéc thdi cong nghigp quéc

phong

8. Chuyén nganh: Khoa hoc moi truong 9. M so: 9440301.01

10. Can bo huéng dan khoa hoc:  Hudng dan chinh: PGS.TS. Nguyén Manh Khai
Hudng dan phu:  PGS.TS. Vii Buc Loi

11. TOm tit cac két qua moi ctia luan an:

- Bun d6 tir khu vuc Tay Nguyén (nha may Alumin Lam Pong) c¢6 thanh phan co
ban gom Fe,0;3 (54%) va Al,O; (16,4 %), SiO, (5,14%), TiO, (6,88%) va mot sb cac
thanh phan khac nhu: Zn, Ba, Hg, Sn, Be.... Bun dé tho va bun do bién tinh c6 su khéc
biét rd rét vé thanh phan hoa hoc, trong d6 Fe,O5 ting 1én rd rét khi bién tinh & nhiét do
800 °C (tir 54,0 % Ién 63,23 %), khi bién tinh tiép bang axit HCI thanh phan Fe,O, tiép tuc
tang (tir 63,23 % 1én 66,91 %). Twong ty thanh phan caa TiO,, Al,O; ciing ting nhe. Khéi
lwong mat khi nung giam dang ké khi bién tinh ¢ 800 °C (tir 11,68 % giam xudng 3,83 %),
tiép tuc bién tinh bang HCI 2M khdi lugng mat khi nung giam (tir 3,83 % xudng 1,63 %).
Bun d6 ¢o kich thudc hat trung binh 44,27 um, pH ~ 12,5 va cudng d6 phong xa cua thap
hon giéi han cho phép. Bun d6 bién tinh ¢ nhiét d6 800°C va axit HCI 2M cho kich thuéc
hat dong déu, dién tich bé mit riéng phét trién (tang gap 6,2 lan) so véi bién tinh & 800°C
khong str dung axit va gp 3,8 1an so vai bién tinh bang nhiét & 800°C va st dung axit HCI
1M.

- Tai pH = 3 - 4 véi vat liéu RM 800 — 2 M luong bun do bién tinh st dung 1g/100
mL va thoi gian xir Iy 40 phut 1a diéu kién tét nhat dé xtir Iy TNP va TNR ¢ 100 mL véi
nong d6 TNR= 148,73 mg/L va TNP = 35,1 mg/L. Tai pH = 7, luong bun d6 bién tinh sir



dung 10g/L, thoi gian xir 1y 40 phat 1a diéu kién t6t & xtr Iy DDNP ¢ 1 L véi ndng do 50
mg/L. Su hip phu TNP va TNR bai bun d6 Tay Nguyén bién tinh trong diéu kién déng
nhiét tuan theo quy luat hap phu Langmuir va Frenundich. B4i véi TNP theo quy luat hap
phu Langmuir théng s6 gmax = 12,42 mg/g, R? = 0,9921, K, = 0,40 L/mg va Frenundich
v6i cac thong sb Ke = 2,64 mg/g, R? = 0,9646, n = 1,65. Vi TNR theo quy luét hap phu
Langmuir cac théng sé gmax = 16,95 mg/g, R? = 0,9877, K, = 0,415 L/mg va Frenundich
v6i cac thong sb K = 4,69 mg/g, R? = 0,9949, n = 2,23. DDNP tuan theo quy luat
Langmuir vdi cac thong s6 gmax = 13,14 mg/g, R? = 0,9977, K, = 0,61 L/mg. Tinh toan
lwong vat lidu can xir Iy cho 01 m® nuéce thai thyuc té tai Nha may Z121/TCCNQP déi voi
TNP (58 mg/L) 12 6,06 kg, TNR (150 mg/L) 1a 15,02 kg.

- Hé quang - Fenton véi ty 18 ty 18 H,0,/Fe®*= 20, pH = 3, UV = 185 nm, I = 130
nA/m, thoi gian luu 90 phat cho hiéu suat xir Iy DDNP (néng d6 400 mg/L ) dat cao
nhat. Trén co so cac két qua nghién ciru, dua ra quy trinh cong nghé xir Iy nudc thai tir
day chuyén san xuat DDNP, tinh toan duoc cac thong so k§ thuat, tién hanh gia cong, ché

tao hé thong dang pilot dé thir nghiém.

- Thiét lap duoc quy trinh cdng nghé xt Iy nudce thai day chuyén san xuat DDNP
bang phuong phap két hop UV-Fenton va bun d6 bién tinh. Tinh toan, thiét ké va ché tao
dugc hé thdng xt Iy quy mo pilot nuéc thai day chuyén san xuat DDNP véi c¢ong suat 1a
1 m®meé, l4p dat, thir nghiém tai xi nghiép 2/Nha may Z121/Téng cuc CNQP, van hanh
thir nghiém, huan luyén chuyén giao cong nghé, danh gia chat lugng nudc sau qué trinh
xir y. Chat Tuong nudc thai sau xir Iy dat cot B, QCVN 40: 2011/ BTNMT va Tiéu chun
nudce thai san xuat vii khi (d6i véi thude phong thude nd - GB 14470.2 -2002).

12. Kha ning tng dung thyc tién:

- Nghién ciu bién tinh bun do va danh gia kha ning hép phu TNP, TNR, DDNP
trong moi truong nude lam co sé khoa hoc tan dung bun doé tir cong nghé Bayer khu vuc
Tay Nguyén dé xur ly mot sé hop chit nhom nitrophenol trong nuéc thai cdng nghiép
qudc phong.

- Nghién cau két hop gitra bién phap hoa ly va oxy héa nang cao (AOP) dé xtr ly
chét hitu co khé phan hay trong nuéc thai trong cong nghiép qudc phong; Pua ra duoc
quy trinh cdng nghé va thir nghiém xir Iy nuéc thai thyc té tai Nha may Z121/Tong cuc
cdng nghiép Québc phong bing phuong phap két hop gitra UV-Fenton va ban d6 bién tinh
dé xt ly nuéc thai phat sinh tir day chuyén san xuit DDNP trén quy mo phong thi



nghiém. Két qua nghién ctu cho thay da pha huy cau trdc khé phan hay caa DDNP bai
hé AOP; c6 vai trd cia bun do, dong thoi gia ting kha niang xir Iy cac san pham trung
gian bai su hap phu bai bun do. Hudng tiép can nay c6 hiéu qua va kha thi cao.

- Trén co s& nghién ciu dong hoc, ly thuyét qua trinh trong phong thi nghiém,
luan &n da tinh toan va ther nghiém lap dat, van hanh thuc té hé théng xir 1y nudc thai
phét sinh tir day chuyén san xudt DDNP v&i c6ng suat 01 m*/mé tai Nha may Z121/Téng
cuc CNQP. Két qua phan tich chat luong nudc sau xir Iy dat QCVN 40:2011/BTNMT,
cot B.

- Két qua nghién ctu cua luan an co thé ap dung thuc té tai cac Nha may san
Xuit san xuit quéc phong co phat sinh nuéc thai chira cac hop chat nhom
nitrophenol.
13. Cac hudng nghién ctru tiép theo:

- Nghién ctiu thir nghiém giai phép tai xu ly vat liéu hap phu sau st dung.

- Nghién ctru str dung bun do6 lam hé xuc tac cho cac qua trinh oxy hdéa nang cao
dé xtr Iy cac hop chat nitrophenol.

- Tiép tuc nghién ciu tng dung cdng nghé dé xu Iy cac chat khac nhu dioxin, chat
doc CS, TNT, RDX, DNP...
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11. Summary of the new findings of the thesis

- Red mud from the Central Highlands (Lam Dong Aluminum factory) has the
basic compositions of Fe,0O3 (54%), Al,O; (16,4%), SiO, (5,14%), TiO, (6,88%) and
some other ingredients such as: Zn, Ba, Hg, Sn, Be.... Crude red mud and denatured red
mud have sinificant differences in chemical composition, in which Fe,O3; increases
significantly from 54,0% to 63,23% when denatured at 800° C and from 63,23% to
66,91% when continued denatured with acid HCI. Also, the composition of TiO, and
Al,O3 increased slightly. The weight loss when heating decreased significantly when
denatured at 800°C (from 11,68% to 3,83%), continued denaturing with 2M HCI, the
weight loss on calcination decreased (from 3,83% to 1,63%). The average particle size of
denatured red mud is 44,27 um, pH ~ 12.5 and their radiation intensity is lower than the
permitted limit. Denatured red mud at 800° C and 2M hydrochloric acid has uniform
particle size; specific surface area was 6,2 times as large as when denatured at 800° C
without using acids and 3,8 times more compared with that at 800° C and using 1M HCI
acid.

- AtpH =3 -4, 1 g/100mL of denatured red mud RM 800-2M and treatment time of 40
minutes is the best condition to treat TNP with concentration of 35,1 mg/L and TNR with
concentration of 148.73 mg/L in 100 mL waste water. At pH = 7, 10g/L of denatured red mud
and treatment time of 40 minutes is a good condition to treat DDNP with a concentration of 50

mg/L in 1 liter waste water. The adsorption of TNP and TNR by the denatured red mud from



Central Highlands under isothermal conditions obeys the Langmuir and Freundlich adsorption
law. For TNP, according to Langmuir's adsorption rule, the parameters Qs = 12,42 mg/g, R
= 0,9921, K, = 0,40 L/mg and according to Freundlich isotherm with K¢ = 2,64 mg/g, R? =
0,9646, n = 1,65. For TNR, according to Langmuir's adsorption rule, parameters gmax = 16,95
mg/g, R? = 0,9877, K, = 0,415 L/mg and according to Frenundich isotherm with parameters
Ke = 4.69 mg / g, R?= 0,9949, n = 2,23. For DDNP, according to Langmuir's adsorption rule
with parameters Qmax = 13,14 mg/g, R* = 0,9977, K, = 0,61 L/mg. The required amount of
adsorption material to treat TNP (58 mg /L) and TNR (150 mg / L) in 1m® waste water at the
Chemical Company 21/General Department of Defense Industry are 6,06 kg and 15,02 kg
respectively.

- The UV-Fenton system with the ratio of H,O, / Fe?* = 20, pH =3, UV =185 nm,
1=130 pA/m, treatment time of 90 minutes has the highest efficiency by treating DDNP
at the concentration of 400 mg/L. Based on the research results, the thesis developed a
new wastewater treatment technology process to handle the wastewater generated from
the DDNP production line, calculated the technical parameters, constructed and
manufactured a pilot system for testing.

- Establish a technological process for treating the waste water genereted from DDNP
production line by combining UV-Fenton and denatured red mud. Calculating, designing and
manufacturing a pilot-scale treatment system for waste water generated from DDNP
production line with capacity of 1 m3 /batch, installed and tested at the Factory 2/the
Chemical Company 21/General Department of Defense Industry; testing system operation,
technology transfer training and assessment of water quality after treatment. The water quality
after treating achieves Vietnam National Technical Regulation on industrial wastewater
QCVN 40: 2011/BTNMT, column B and the standard of weapons production wastewater
(for explosives - GB 14470.2 -2002)

12. Practical applicability, if any:

- Research on denatured red mud and evaluation of their adsorption capacity for
TNP, TNR, DDNP in wastewater is the scientific basis to utilize red mud generated by
Bayer’s process in the Central Highlands to treat some nitrophenol-containing
compounds in military industrial wastewater.

- Study on combination of physicochemical method and advanced oxidation
process (AOPs) to treat persistent organic pollutants in wastewater in the military

industry. Developing a new wastewater treatment technology based on the results of this



study and testing their efficiency for treating wastewater generated by DDNP production
line at a pilot scale at the Chemical Company 21/General Department of Defense
Industry. The study results showed that the persistent structure of DDNP was destroyed
by AOPs with the contribution of red mud. In addition, the eficiency of treating
intermediate products improves because of the adsorption by red mud. This approach is
effective and highly feasible.

- Based on the research of kinetics and process theory in the laboratory, the thesis
calculated the construction and tested the operation of a wastewater treatment system to
handle the wastewater generated from the DDNP production line with capacity of 1 m®
per batch at the Chemical Company 21/General Department of Defense Industry. The
water quality after treating achieves Vietnam National Technical Regulation on industrial
wastewater QCVN 40: 2011/BTNMT, column B.

- The research results of the thesis can be applied practically in the military
production factories, which generate wastewater containing nitrophenol’s compounds.

13. Further research directions, if any:

- Research a method to recycling of adsorbent materials after use.

- Research on using red mud as a catalyst for advanced oxidation process (AOPS)
to treat nitrophenol compounds.

- Continue to research and apply technology to treat other substances such as
dioxins, CS, TNT, RDX, DNP...
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