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I. GIGI THIEU CHUNG VE LUAN AN
1. Tinh cap thiét dé tai

Nhu moi nguoi da biét, Viét Nam ciing nhu nhiéu nudc trén thé
gidi, tinh trang 6 nhiém moi truong khi & nudc bdi cac chit 6 nhiém
hitu co (phenol, xylen, trimetyl benzen, DDT,...) dang tré nén tram
trong, anh huong xau dén stic khoe con nguoi va lam suy thoai moi
truong song.

Viéc gép phan giam thi€u cic 6 nhiém hitu co 12 hét stic cap
thi€t va cap bach.

Than hoat tinh (THT) 1a vat liéu hdp phu t6t cac chat 6 nhiém
hitu co. Do d6, cong nghé xir 1y cdc 6 nhiém hitu co bang THT la kha
hiéu qua va tin cdy. Song cong nghé nay gap hai nhugc diém:

1. Than hoat tinh 1a vat liéu hdp phu twong doi dat tién (so véi
nhi¢u dang vat liéu hap phu khac).

2. Do cau tric khong bén (d6i véi nhiét, chat oxy hoa, ...) nén
kha nang hoan nguyén THT khong cao, va san phdm hoan nguyén theo
cac ky thuat truyén thong trudc day, lai tao ra cdc 6 nhiém thit cap.

Do d6, cin khic phuc 2 nhugc diém néi trén clia cong nghé xir
1y moi truong dua vao tinh chat hidp phu cua THT.

Dé tai cta luan 4n 1a nghién ctu tim ra mot vat liéu mdéi, cong
nghé mdéi, khic phuc dugc hai nhuge diém néi trén, nhim tao ra mot
huéng xtr [y moi truong hiéu qua, kha thi va kinh té.

Tinh cap thiét cia dé tai luan 4n dugc thé hién tir tinh cap thiét
ctia van dé xtr Iy 6 nhiém moi trudng hién nay, dac biét, & Viét Nam
trong cac khu cong nghiép, do thi va cdc lang nghé truyén thong.

2. Muc dich cua luan an

1/ Ching minh y tudng: Ché€ tao vat liéu méi hdp phu-xic tdic
(HP-XT). D6 1a vat liéu vira cé tinh chat hap phu t6t dong thoi vira ¢
kha nang thuc hién phan tng xtc tic (oxy hod, khir hoa, phan huy ...)
dé loai bd cdc chat bi hap phu duéi dang céc chat khong doc hai, dé
giai phong cac tam xuc tac.

Nghia la, vat liéu HP-XT vira hap phu hiéu qua, vira tu hoan
nguyén xic tdc dé cac tam hap phu quay vong hoat dong gap nhiéu lan
so v&i cac tam hap phu cua chat hap phu binh thuong.



2/ Hi€u 16 ban chat cla vat liéu (cau tric, tinh chat bé mat, tam
hap phuy, tam xtc tac), cadc phan tng hip phu va xic tac xay ra trong
céc giai doan hap phu va phan tng xic téc,... dé ché tao va sut dung
hiéu qua vat liéu HP-XT.

3/ Dé xudt mot vat liéu méi — vat liéu HP-XT tng dung trong
cong nghé xtr Iy moi truong (trudc hét cac 6 nhiém hitu co mach vong
don), hiéu qua va kinh t&€ gdp nhi€u lan so véi cic cong nghé da cé
hién nay.

3. Pham vi va doi tuong

Vén dé xtr Iy moi truong 1a rat rong va rat phic tap, chit 6 nhiém
moi truong rat da dang. Do d6 luan an chi gidi han:

a/ Chat hap phu: Than hoat tinh Tra Bac Viét Nam vi n6 ¢6 tinh
nang hap phu tét, c6 do bén hat cao.

b/ Chat 6 nhiém: Cac chat hitu co mach vong aromatic don nhu:
phenol, xylen, benzen, ... Chat mo hinh dai dién 1a phenol

¢/ Cac nghién cttu duoc tién hanh & quy mo phong thi nghiém va
quy mo san xuit cong nghiép (véi luu luong va tai lugng chat 6 nhiém
vira phai) 10 -20 m*/ ngay; COD = 4000- 5000 mg/1.

4. Y nghia khoa hoc va thuc tién cia dé tai

Dé chitng minh y tudng vat liéu HP-XT 1a hiéu qua, kha thi va
kinh t€, luan an tién hanh cac nghién ctu:

- Cac dac trung hod hoc, hoa 1y, vat 1y ctia vat liéu va cac tac
nhan phan tng.

- Dong hoc cdc phan tng (oxy hoa, khir hod bé mat ...) dé xac
dinh ban chat tam xuc tac, tam hap phu, phuong trinh dong hoc, hang
s0 toc do, nang lugng hoat hod, co ché€ phan tng... Do do6, can c6 kién
thiic co ban dé thuc hién dé tai va mat khac, luan 4n s& gép phan md
rong va sau sac thém céc kién thitc vé hap phu, xuc tdc va khai niém
““ vat liéu vura 1a chat hap phu, vira 1a chat xic tac’’.

Luan 4n ¢6 y nghia thuc tién cao. Cac két qua cua luan an da
duoc tng dung vao thuc t&€ san xuat va dem lai loi nhuan cao cho xi
nghiép trong xu ly nudc thai (Cong ty Sakura, san xuat linh kién 6 to,
xe may, KCN Noi Bai: don vi ung dung két qua nghién cttu ctia luan
an).

5. Piém méi cua luan an

1/ Nghién cttu mot hé vat liéu méi: vira hap phu — vira (tu) xtc
tac.



2/ Cac quy luat dong hoc phan tng (bac, phuong trinh toc do...)
san pham trung gian (co ché dong hoc hinh thiic, ...) déu khéc so véi
phan tng xic tac di thé thong thudng ma mot trong cdc tdc nhan phan
ting khong duoc hip phu truée (hidp phu 6n dinh).

3/ Qua trinh hoan nguyén bang phan tng xtc tdc khong tao ra
céc san pham trung gian doc hai.

4/ Hiéu qua va lgi ich kinh t€ ctia vat liéu hip phu xic tac cao
hon nhi€u (hang tram lan trd 1én) so véi vat liéu hap phu tuong tng
khong chira cdc tam xic tac.

6. Bo cuc cua luan an

Luan 4n goém 153 trang, gom MG ddu: 3 trang, Chuong I: Tong
quan: 28 trang. Chuong 2. Phuong phip nghién cttu va thuc nghiém:
16 trang; Chuong 3. K&t qua nghién cttu va thao luan: 63 trang, Phu
luc 30 trang, Tai liéu tham khao 13 trang, 122 tai liéu tham khao trong

va ngoai nudc.

II. NOI DUNG LUAN AN
Chuong 1: Téng quan tai liéu

Phan t6ng quan giGi thiéu cac kién thitic co ban va céc két qua
nghién ctu lién quan dén dé tai luan 4n:

Than hoat tinh (THT) la vat liéu carbon chu yéu & dang v6 dinh
hinh chita mot s6 cdc vi tinh thé carbon (tuy thudc vao nguén goc vat
liéu va cach thic ch€ tao THT). THT c6 bé mat riéng 16n (500-
1500m?/g), c6 hé da mao quan (16n, trung binh va nho) rat phat trién,
c6 nhiéu nhém chic bé mat (hydroxyl, carboxylic, lacton, ...) do dé
THT 1a chat hap phu ua dau (hydrophobic), song ciing c6 thé hdp phu
mot so chat ¢6 cuc (H,0, etanol...) nhung kém hon.

Sau khi hap phu bao hoa chat hitu co, nguoi ta thuong hoan
nguyén THT bang cdc bién phdp: nhiét, nhiét -hoi nudc, axit, kiém,
dung moi, ... Cic bién phap d6 déu nhanh chéng pha v céu tric mao
quan, hu hai cdc nhém chic bé mait, do d6 tudi tho ciia THT khong
cao.

- Danh gia kha nang hip phu cua THT thong qua dung luong
hap phu (q), q 12 mot ham cta nhiéu bién s6 (nhiét do T, 4p suat P
hoac nong do C) q = f (T,P,C...) . Khi T = const, thi q = ¢ (C) hodc q =



£(P) duoc goi 1a phuong trinh dang nhiét hdp phu. Hién nay, c6 nhiéu
phuong trinh ding nhiét hap phu. Song, tng dung dang nhiét hap phu
khi (hoi) va trong pha 16ng bing THT, ngudi ta hay sit dung dang nhiét
1+KP, 1+KC,
cuc dai don 16p, K: hing s6, P, C, 1a nong do hodc dp suat cua chat bi
hap phu)

Langmuir: 9; =, hodc 9i = (q,,: dung luong hip phu

Dic biét, trong hé hip phu ran — 1ong (ran THT, ...; 10ng: chat

tan trong dung moi nudc , ...), ngudi ta hay sit dung dang nhiét hdp phu
1

Freundlich: q=q,C" .

Phan tng oxy hod ctia chat hitu co da hap phu trén THT véi cac
tdc nhan oxy hoa nhd cdc tam xiic tidc 1a phan tng xuc tac di thé.
Chung c6 thé xdy ra theo mot trong 3 co ché di dugc thira nhan:
Langmuir-Hinshelwood, Mars - van- Krevelen va Rideal -Eley.

Dic biét, phan tong quan chd ¥ giGi thiéu tinh hinh nghién ciu
THT va vat liéu THT chita xic tac trong Iinh vuc xu ly moi truong tir
thap ky 1980 dén nay. Hau hét cac nghién ctu déu theo hudng tng
dung THT nhu 1a chat xdc tac cho qua trinh CWAO (oxy hoa xuc tac
biang oxy khong khi trong moi trudng nudc, Catalytic Wet Air
Oxidation). Tuy nhién, phan tng con dién ra & diéu kién dp sudt va
nhiét do cao va con nhiéu san phdm trung gian 12 chat hitu co (doc hai
va khong doc hai).

CHUONG 2: PHUONG PHAP NGHIEN CUU VA THUC
NGHIEM

2.1. Cac phuong phap nghién ciru

Luan 4n da st dung phuong phéap hap phu N, 77K (BET) dé xdc
dinh bé mat riéng (S m*/g) cia THT; phuong phiap TPR-H, (khir hoa
bang H, theo chuong trinh nhiét do) va TPD O, (khtr hdp phu O, theo
chuong trinh nhiét do) dé nghién ctu tinh chat oxy hod khir ctia bé mat
THT va cua céc oxit kim loai chuyén ti€p MeO,; phuong phap IR (phd
héng ngoai) dé khao sdt sy hinh thanh cum tam xic tic MeO, trén
THT thong qua ddam phé ~ 3400 cm™, ~ 1600 cm™ va 1540 cm™;
phuong phap SEM va TEM (hién vi dién tlr quét va truyén qua) dé xdc
dinh kich thuéc ctia cac cum xuc tdc MeOx va su phan bd cua chiing
trén bé mat THT. Phuong phap DTA/TGA (phan tich nhiét vi sai) dé
theo doi su loai bd H,O va phenol khoi bé mat THT; phuong phap



dong hoc xuc tic (hé phan tng mé doi véi pha 1ong, hé phan tng vi
dong doi véi pha khi) va k§ thuat DSC dé khao sat dong hoc phan tng
clia cdc qud trinh hoan nguyén (oxy hod phenol bé mit) bang oxy
khong khi.

2.2. Cac thuc nghiém:
- Thuc nghiém hép phu dugc tién hanh trong di€u kién:

C, = const (néng do phenol khong déi 5g/1), T = const (40°C), luong
chat hap phu THT, m # const, hé duogc khudy lién tuc trong 72 h.

- Vat liéu HP-XT (MeO,/ THT) dugc diéu ché bing cach tdim cic dung
dich mudi ctia kim loai chuyén ti€p (KLCT) trén THT, sy va gia nhiét
trong khi quyén & nhiét do thich hop.

- Hoan nguyén THT chita va khong chira xic tic da hap phu bao hoa
phenol bang H,0, dugc thuc hién trong reactor mé (2g THT + H,0,,
luong H,0, bing 1,5 so véi hé s6 ti luong). O 40 °C, khudy lién tuc,
néng do san phadm dugc phan tich bing HPLC (sic ky 1ong cao ap),
v6i O, khong khi dugc thuc hién trong reactor vi dong (luong xuc tac
0,5 g, luu luong khong khi 31/h, nhiét do 150 -200 °C). San pham khi
duoc phan tich bang thiét bi phan tich EFI ADS 500 hang ARRB-UC.

Ap dung thuc t&: Hé thong xir 1y nudc thai luu luong 10-
20m’/ngay, COD = 4000 — 5000 mg/l; cia nha mdy (Sakura — Nhat
Ban) & khu cong nghiép Noi Bai, Ha Noi, gom 2 thap chita 600 kg vat
liéu HP-XT (Iam viéc luan phién): (hdp phu — hoan nguyén xtc tac).
Nhiét do hap phu 30-40°C, nhiét do hoan nguyén 150 -200°C.

CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN
3.1. Dung luong hap phu

THT Tra Bic dugc chon vi ¢6 bé mit riéng 16n (S ~ 1000 m?/g),
mao quan trung binh 20 A (d0 dé hdp phu cdc phan tit 6-7 A nhu
phenol. xylen,... ) c6 d0 bén cua hat (manh) than cao.

Hinh 3.1 trinh by ding nhiét hap phu Freundlich clia cic miu
than HP-D1 (than hoat tinh nguyén khai Tra Bic), HP-D1a (than hoat
tinh Tra Bac chita 0,75% KLCT, HP-D1b (than hoat tinh Tra Bac chita

7,5% KLCT, HP-T2 (than hoat tinh Ha Bic)), K5-U (than hoat tinh
Nga, chita KLCT).
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H 3.1: Cic duong dang nhiét Freundlich hap phu phenol cic loai
than.
Tur hinh 3.1 nhan thay:
(i) Su hip phu phenol trén cdc mau THT tuan theo phuong trinh ding
nhiét Freundich.
(i1) Khi c6 mat KLCT dung luong hap phu cua than giam nhanh.
(iii) Dung lugng hap phu cua cac THT tuan theo quy luat:
HP-D1 > HP-Dla > HP-D1b > HP-T2 > K5-U
HP-D1 q, = 0,066 C*'*  (n, =6,0)
HP-Dla q,=0,036 C**"®*  (n,=4,6)
HP-D1b  q;=0,025C**  (n,=3,8)
HP-T2 q,=0,020 C**”  (n,=3,6)
K5-U qs = 0,014 C***  (ng=2.3)

Tuy nhién véi ndong do can bang Ce = 2000- 3000 mg/1 thi dung
luong hap phu cia THT Tra Bic chita xidc tac van kha 16n (15-20% kl)
tinh theo c4c phuong trinh trén.

THT trude va sau khi hap phu bao hoa phenol, mau THT duoc
say kho ¢ 70°C trong 6 gid (TCVN 5067:95), dugc ding dé nghién ciu
trong cdc thuc nghiém hoan nguyén xic tac bang H,O, (pha 16ng) va
O,, khong khi (pha khi). Cac mau hap phu bao hoa phenol c6 ki hiéu:

HP-D1, bh (THT Tra Bic nguyén khai bdao hoa phenol)

HP-D1a, bh (THT Tra Bac chita 0,75% KLCT bao hoa phenol)

HP-D1b, bh (THT Tra Béc chita 0,75% KLCT bao hoa phenol).
3.2. Cac dac trung hoa ly

Bing k§ thuat hong ngoai IR, khir hod v6i H, theo chuong trinh
nhiét do (TPR-H,), khu hap phu O, theo chuong trinh nhiét d6 TPD-
O,, hién vi dién tr (SEM, TEM), c6 thé két luan ring, cdc kim loai



chuyén ti€p (KLCT) phan tan trén bé mat than hoat tinh (THT) & dang
cum oxit MeOx c6 kich thuéc ¢& 10 — 100 nm, (hinh 3.2). Véi su ¢é
mat cua MeOx, tinh chat bé mit cia THT trd nén wa cuc hon, tinh chat
oxy hoda khtr tot hon, phan tng oxy hoa va khir hoa xay ra ¢ nhiét do
thap hon (100 — 200°C).

HP-D1 0,75 Me

Print Mag: 49100x @ 51 mm 100 nm

11:07:19 a 082509 HvV=80.0kWV

TEM Mode: Imaging Direct Mag: 25000x
Microscopist: Tran Minh Hien EMLab-NIHE

Hinh 3.2. Anh TEM mau than hoat tinh tdm 7,5% MeO,
3.3. Nghién citu hoan nguyén THT bdo hoa phenol bang H,0,
3.3.1. Két qua hoan nguyén: hinh 3.3 dan ra két qud hoan

nguyén THT bang
H,0.,.
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Hinh 3.3: Dung lugng hap phu ctia THT sau cdc lan hoan nguyén véi
HZOZ



Tu hinh 3.3 nhan thdy rang, THT —D1, bh (khong chita xtic téc
KLCT) khong c6 kha nang hoan nguyén bang H,0,, trong khi d6, THT
HP-Dla, bh ¢6 hiéu qua hoan nguyén dat ~ 90% sau moéi lan hoan
nguyén, dac biét, mau HP-DlaX (X tro xuc tac) thi hiéu qua hoan
nguyén rat tot (> 95%) mau nay dugc tng dung vao thuc t€ san xuat.

Nhu vay, H,0, di phan ting v6i phenol bé mat dé giai phong cic
tam hap phu trén THT, khoi phuc kha nang hap phu phenol cua THT.

3.3.2. Nghién ctru dong hoc qua trinh hoan nguyén xiuc tdac
THT va THT xic tdc bdo hoa phenol bang H,0,.

Trude hét, mot s6 thuc nghiém da duoc tién hanh va dan dén cac két
luan:

(i): H,0O, khong phan tng truc ti€p vé6i phenol trong dung dich
khong chia chat xtc tac.

(ii): ~ 20 % phenol da bi hap phu trén THT bi tach ra (thoi ra)
khoi bé mat THT vao pha long, ~ 80 % phenol van lién két chat véi
THT.

(iii): H,O, khong tic dung véi phenol hap phu trén THT khong
chtra xuc tac MeQO,.

Hinh 3.4 trinh bay két qua nghién cttu su bién déi ndng do cua
H,O, va phenol trong pha long, theo thoi gian, khi H,O, thém vao 100
ml nué6c cat chita 2g THT (m&u HP-D1a, bh). 40 °C, khudy lién tuc.

4
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0,1

Néng do phenol (10~) mol/l
Noéng do H,0, (mol/l)

0,05

30 60 90 120 150
Thoi gian (phut)

H3.4: Su phu thudc cta nong do phenol (¢) va H,0, (x) trong dung
dich hoan nguyén (HP-D1a),, bang H,O, theo thoi gian phan tng.

Tu hinh 3.4 nhan thdy rang, néng do cua H,O, trong pha 16ng giam
tuyén tinh trong khoang thoi gian 30 — 150 phiit, trong khi d6, nong do
cua phenol (trong dung dich) giam nhanh tir 3,8.10° mol/l dén xap xi
bang 0 trong 90 phuit.



Su giam néng do phenol nhu trén, chic chan 13, khong phai do
H,0, tac dung truc ti€p véi phenol trong dung dich H,0, ma la do:

- H,0, da xam nhap vao THT bén trong cidc mao quan dé tac
dung vé6i phenol bi hap phu trén bé mat than, nhd d6, cdc phan th
phenol tiach thodt khoi bé miat THT (do lién két yéu) vao nudc, sau do
lai dugc hap phu lai trén cac tam vira giai phong.

- Mat khac, nhu da thay trén H.3.4, d6 nghiéng cta 2 duong (x)
H,0, va (¢) phenol khac nhau, do d6 2 dudong d6 dac trung cho dong
hoc cua hai qua trinh khac nhau.

- Hon ntta, khi nong do phenol da tién dén khong (& 90 phiit),
con nong do H,0O, van con 16n va ti€p tuc giam tuyén tinh cho dén 150
phiit. Tai thoi diém 90 phiit, ¢6 18 moi phan tir phenol da tdch thoat ra
da bi hap phu lai hoan toan trén THT. Sau 90 phiit, nong do H,0, tiép
tuc giam tuyén tinh 1a do H,O, tiép tuc xam nhap vao THT dé phan
ung ti€p vo6i cac phenol con lai, hap phu trén THT, cho dén 150 phuit,
qua trinh hoan nguyén két thuc.

- Mot diéu can luu y nita 1a: cic két qua phan tich HPLC cic
mau dung dich trong qua trinh hoan nguyén, chi cho 2 pic (dac trung
cho phenol va H,0,), khong c6 cic pic khac, nghia 1a H,0O, da tic
dung vé6i phenol bé mat tao ra CO, va H,O ma khong tao ra cac hop
chat trung gian khac nhau nhu quinol, catechol, hydroquinol, hoéc cac
axit mach ngan 1am cho gia tri pH dung dich mau phan tich giam.

Do d6, qué trinh H,O, tac dung véGi phenol trén bé mat THT la
phan tng xiic tic theo co ch€ Fenton di thé [Gerard V. Smith and
Ferenc Notheisz; Heterogeneous catalysis in organic chemistry;
Copyrigh, 1999 by Academic press, Printed in the United states of
america.] :

H,0, > 2HO*

MeO, /THT(Me™"/Me™™D* (i=1,2,...))
Nhu moi ngudi da biét *OH c¢6 th€ oxy héa — khir va hing s6 toc
d6 16n hon nhiéu so véi H,0,:

— 8 -1 -1
k*OH - 3.10 l.l’}’lOI S (PQOH:2’80V
H,0
ko, = 3.10° Lmol”.s” O, =178V
H,0

Sau d6: [phenol],, + HO* —— CO, + H,0
Nhu vdy, su hoan nguyén (THT )bh bang H,O0, la do H,0, xdm
nhdp vao bé mdt VLHP-XT, nho su ¢cé mdt ciia cdc tdm xiic tdc MeO,
ma H,0, dé dang phdn ly thanh cdc *OH. Cdc *OH nay ¢ khd ndng
oxy héa manh hon H,0, nhiéu ldn, do dé cé thé tac dung vdi phenol
bé mdt tao ra CO, va H,0, dé hoan nguyén bé mdt hdp phu ciia THT .



Di€u can luu y 1a: phan tng oxy héa phenol hdp phu bé mat véi
H,0, xay ra rat hoan toan, khong xay ra 6 nhiém thi cép.

3.3.2.1. Phuong trinh dong hoc hinh thiic cua téc do hoan
nguyén xic tac hdp phu phenol bang H,0,

Tir hinh 3.4, ¢6 thé nhan thay ring, su bién d6i nong do cua
H,0, trong dung dich hau nhu giam tuyén tinh theo thoi gian
Xét phan tng:
(xuic tdic MeO,/THT)
[CHsOH},, + 14H,0, ——* 6 CO,+17H,0 (3.2.1)
C6 thé biéu dién t6c do phan tng:

dCq.o d
I'yo, = — dt2 == _a(_kt) = kH202 (3.2.2)
dC 1 dC 1
< phenol H,0,
Hoac : Tohenol = — T == ET = ﬁ H,0,
dCHzoz =—kdt; Cyo, =—kt + C%zoz (3.2.3)

Can cut vao s0 liéu thuc nghiém:
0
HZOZ B HZOZ

t
_(3,67-0,07)x10"mol /1x107'1

H,0,

= 0,002 mmol/ g.phut
2g(150 — 60)phut
3 Ky,
Hoac: K henol = - 0,8 mg CCH.OH/gh

Tir gid tri K., ta ¢ thé tinh todn thiét k€ hé théng xu ly dp
dung vao trong thuc té.
Nhu vay phan ting oxy héa phenol bang H,0O, trong THT-XT la
phan tng xuc tac di thé ting vdi toc do
0 0
r=k=kCy o, X Cpiena (3.2.4)

Bac cua phan tng d6i v6i phenol bang 0, doi véi H,0O, bang
khong

3.3.2.2. Dé nghi mot co ché hoan nguyén xiic tdc di thé rdn-
long doi voi THT hdp phu bdo hoa phenol

Céc két qua thuc nghiém chiing t6 rang, phenol hap phu trén
THT tai cdc tam hdp phu chua bi chi€ém chd boi cac MeO, (s6 liéu
dang nhiét hap phu Freundlich, TPR-H,, ...), H,O, hap phu trén cdc
tam MeO, (H,0, khong phan tng v6i phenol 6 pha dong thé, trén THT
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khong cé MeO, khong xay ra phan tng hoan nguyén). Do d6, su hap
phu ctia H,O, khong bi canh tranh boi phenol, nén ¢6 thé viét:

K
1+ Ko, % CHzoz

H2O2 X CH202

eHZOZ

Trong qua trinh hip phu, da s6 cac phan ti phenol chiém giit cac
tam hap phu THT theo quy tiac don 16p Langmuir (it nhit ~ 80% nhu
thuc nghiém ngam chiét THT bao hoa phenol trong nudc cat). Do dé
c6 thé viét

0 K
phenol 1 + Kphen01

(Luu y: H,0O, va phenol hap phu trén 2 loai tam khic nhau,
nén miu s6 cta biéu thic 0 khong c6 s6 hang thit 3)
Vi thé, toc do clia phan ting hoan nguyén c6 thé viét:

X Cphenol

e (3.2.5)

phenol

phenol

r=kx ephenoleHzOz (3.2.6)
— k I<phenol X Cphenol % KH202 X CH202 3 2 7
1+ I<phenol X Cphenol 1+ I<HZO2 X CH202 ( o )

(voi gia thiét toc do hap phu H,O, trén MeO, rat nhanh va
su hap phu phenol da hoan thanh truéc phan tting hoan nguyén)

Vi trong céc thuc nghiém, néng do phenol va H,O, déu sur
dung kha 16n nén:

Kphenol X Cphenol >> 1
va Ky o, xCyo, > 1
Do dé, (3.2.7) tré thanh r=k (3.2.8)

(3.2.8) 1a biéu thic toc do hoan nguyén duogc suy ra tir co ché
phan tng hoan toan pht hop véi két qua thuc nghiém (3.2.4)

Tir két qua nghién ctru clia chdng toi, tir tai liéu tham khao, cé
thé dé xuat mot so d6 co ché phan ing nhu sau:
H,0, tr pha 16ng khuéch tan vao THT va hap phu trén cac tam MeO,,
sau d6 phan ly thanh cac *OH.

Phenol da bi hap phu trén cac tam cua than hoat tinh:

O +* > oF (3.2.9)

trong do, ¢ : ky hiéu phan tir phenol

* . tam hap phu trén than hoat tinh

H,0O, hap phu trén cac tam xuc taic KLCT (MeO,).

H,0,+ ® <« H,0,° (3.2.10)
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trong d6, ® : tam hap phu trén xuc tic MeOx.
Sau d6 : H,O,°——20H" + ® [25,71-73] (3.2.11)

Cuoi cung: 20H® + ¢ * ——» CO, + H,O + * (3.2.12)

Cac giai doan (3.2.9) va (3.2.10) xay ra véi toc do 16n va nhanh
chéng dat can bang nén ta c6:  r=kx0,x0y

Tinh chat hap phu, kha nang tuong tac ctuia phenol va H,O, trén
céc tam do s& quyét dinh cu thé phuong trinh dong hoc clia phan tng
oxy hod phenol bang H,O, trén bé mat vat lieu MeOx/THT.
D6 1a co ch€ Langmuir - Hinshelwood nhu nhitng tai liéu da dé nghi
-Bon.G.C., Thompson D.J., catalysis by gold, catalytic science serier
Vol.G, Imperial college press, 2006,
-RA.van Santen, M. Neurock. Molecular Heterogeneous Catalysis-
Wiley-VHC-2006,
- Richard . Masel, Chemical Kinetics and Catalysis Wiley-VHC-2001.

Tuy nhién, trong truong hop cua chiing toi, su hap phu phenol va
H,O, xay ra trén hai loai tam khac nhau va khong canh tranh nhau.

3.4. Nghién citu hoan nguyén (oxy héa xiic tdc) THT bang
oxy khong khi

3.4.1. Hoan nguyén THT bdo hoa phenol bang oxy khong khi

Cac mau HP-D1 va HP-D1-aX dugc chon dé nghién cttu dung
luong hap phu sau cdc 1an hoan nguyén bang khong khi néng & 200
°C, 3h, v6i luu lugng khong gian thé tich khong khi/gid -Volume
Hourly Space Velocity (VHSV): 3000h™

Bang 3.1: Dung lugng hap phu phenol sau cic 1an hoan nguyén

\W 1 2 3 4 |5 6 7
q(g/g)

HP-D1-aX | 0,164 | 0,162 {0,160 | 0,157 | 0,156 | 0,154 | 0,151

HP-D1 - - 0 0 0 0 0

Tu bang 3.8 nhan thdy rang sau mdi l4n hoan nguyén, dung
luong hap phu phenol cia HP-D,-aX giam khong dang ké. Diéu do
chiing t6 rang, hau hét phenol bi oxy héa, giai phéng hau hét cdc tam
hap phuy; va qua trinh hoan nguyén khong anh hudng xau dén cau tric
hinh hoc va nang lugng bé mat cia THT chita xic tic MeO,. Trong
khi d6, mau THT khong chia xic taic MeO, (mau HP-D1), khong con
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kha nang hap phu sau cac lan hoan nguyén, vi cac tam hdp phu van bi
chiém giit boi phenol.

C6 thé két luan rang, THT-XT Ia vat liéu ¢6 rat nhiéu trién vong
trong cong nghé xu 1y cac chat hitu co vong thom trong moi truong
nudc.

3.4.2. Nghién ciru dong hoc phan ting hoan nguyén (oxy héa
xtic tac) THT bao hoa phenol bang oxy khong khi.

Bing k§y thuat DTA/TGA phat hién rang, HP-D1, bh (than hoat tinh
Tra Bic nguyén khai, hdp phu bdo hoa phenol) véi su ¢ mit cia
khong khi, trong khoang nhiét do (25-250°C) da khir hap phu 3,5% kl
(H,0); chay ~ 2% kl phenol, trong khi d6, mau HP-D1, bh (THT Tra
Bic chita 7,5% KLCT hap phu bao hda phenol) mat di 21% k1 (4% kl
H,O va 17% kl phenol) trong khoang nhiét do 25-250°C. Nhu vay, véi
su ¢ mat ciia MeQ,, phan tng oxy hda phenol bé mat xay ra tot hon.

Pé khing dinh két qua trén, phan ting hoan nguyén THT bao hoa
phenol dugc thuc hién trong reactor vi dong. Cac két qua thuc hién
duoc trinh bay trén hinh 3.5.

5 _
K
4 1 5 200°C (4)
2 3 5 180°C(3)
S
02— 0 170°C (2)
14 5 150°C (1)
0 T A T H T B T T 1

0 40 80 120 160 200 240 280
Thoi gian thuc hién phan tng (phiit)

Hinh 3.5: Su phu thudc nong do CO, trong khi phan tng (oxy hoda xic
tac phenol) hoan nguyén theo thoi gian dién tién trong dong.

Tu hinh 3.5 nhan thdy rang, trong khoang 60 phiit dau, phan ting
oxy héa hau nhu khong xay ra, d6i v6i moi nhiét do. D6 c6 thé xem Ia
thdi gian cam tng t°. O cic nhiét do khic nhau (150°C -200 °C), thoi
gian cam ung t° hau nhu khong khac nhau va xap xi 60 phdt. V€ ban
chit va cac yéu t6 anh huong dén giai doan cam tng nay la mot noi
dung hoc thuat phic tap. Luan dn khong cé di€u kién di sau vao van de
nay. Song, co hai di€u chiing t6i da luu y:

1/ Thoi gian hoan nguyén thuc t&€ ctia THT 1a thoi gian cam Gng
t® cong véi thoi gian phan tng cta phenol bé mat véi O, khong khi.
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2/ Than hoat tinh 1a vat liéu dan nhiét kém nén phai ‘chd’ mot
thoi gian nhat dinh dé hé¢ (kh6i THT) dat dén nhiét do dong nhat. Do
do, Iuu lugng khong khi, lugng THT 1la hai yéu t6 anh hudng quan
trong dén qu4 trinh dat dén ché do dang nhiét cha heé.

O nhiét do 150°C, 170°C phan éng hoan nguyén xay ra trong
thoi gian 220 phit (3,7 "). O nhiét do cao hon (180°C, 200°C), thoi
gian hoan nguyén chi can (3"). Nhin chung, xét vé mat dinh tinh, c6
thé nhan thdy ring, dién tich ndm dué6i duong cong C = f(t) (t = thoi
gian trong dong) & cac nhiét do l1a gan xap xi nhau, nghia l1a luong
phenol bi hip phu trén bé mat than da bi oxy hda xap xi nhau: nhiét do
hoan nguyén thdp thi thoi gian hoan nguyén dai va nguoc lai.

Dua vao dién tich ciac dudong cong % CO, = 1(t), c6 thé
tinh todn lugng CO, hinh thanh (san phdm phan tng), 16i suy ra lugng
phenol da bi oxy héa (luu y rang, trong khoang nhiét do < 300 °C,
carbon THT chua bi oxy héa thanh CO, CO,). Két qua nhan duoc
q(ox) (luong phenol bi oxy héa) 1a = 0,17 — 0,18 g/gTHT. Ching to
rang oxy khong khi oxy hda hau nhu hét cdc phan tir phenol hap phu
trén THT.

3.4.3. Xdc dinh phuong trinh téc do phan iing hoan nguyén
(oxy hoa xuc tdc)

Dua vao cac dudng cong trén hinh 3.5. ching ta c6 thé thiét lap
duoc moi quan hé n ¢, = ¢ (t) hodc n ., = f (t). Trong khoang thoi
gian 80 -200 phut phan tng oxy héa phenol xay ra theo quy luat:

Ny =at+b (hinh 3.6.a) n =kt + m (hinh 3.6.b)

phenol —

D

0,6 oA B

05 o \
04 | /

03

02

] | C D
o (t) pht 2 \H\
04 : ‘ ‘ ‘ ! \

0 50 100 150 200 250 D o o (phit

WA e

mol (CO,). 107

mol (phenol), 10

a. S6 mol CO, theo thoi gian b. S6 mol phenol theo thoi gian
Hinh 3. 6: Su bién déi luong phenol,,, con lai trén bé mat THT theo thoi
gian.
Tur hinh 3.6.b, ta c6 thé xac dinh phuong trinh t6c¢ do phan ting theo
phenol: (C;H;OH),, + 7O, —» 6CO, + 3H,0 (3.3.1)

( MeO /THT)
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dq,
— _—dbm _ } 332
r dt (3.3.2)

Nhu vay, tuong tu nhu trudng hop hoan nguyén bang H,O, trong
pha 16ng, phan ting hoan nguyén THT bang oxy khong khi trong pha
khi ciing cé bac phan tng bang khong véi phenol va véi O,.

Tich phan phuong trinh (3.3.2) tac6: q=q, - kt
Dua vao hinh 3.7 ¢6 thé tinh hing s6 toc do phan tng k

. (7.1x10 * = 2,1x10 *)mol
- 40 ™M % 0,5 ¢

=0,25. 10* mol/g.phut

(0,25x M., 10 )

) g . 60 P ;  k=0,04 mg/g.sec = 141 mg/g.h

Nghia 13, trong 1 h oxy khong khi ¢6 thé hoan nguyén 141 mg
phenol da hap phu trén 1g THT Tra Bac & nhiét do 200 °C.

Cic gia tri k nhan dugc 0 trén hét sic c6 gid tri dé tinh todn thiét
ké& cac quy trinh hoan nguyén THT.

3.4.44. Xdc dinh ndng luong hoat héa bang phuong phdp
TPRS (chuong trinh nhiét do):

Phan tng oxy héa phenol bang oxy khong khi 1a phan Gng gitta
céc tdc nhan phan ting bé mat:

(CH;OH),, + 7(0),, = 6CO, + 3H,0

hp: chi trang thai hap phu bé mat, theo Kissinger;

Ta co: lnTL3 :—Rf +InC

T,...: 1a nhiét do cuc dai cua pic theo chuong trinh nhiét do 3
B: Toc do gia nhiét, °C/ phiit; R: hing s6 khi;  C: hing s6 tich phan
E: Nang luong hoat hda clia phan (ing pha ran

T6 chiic cdc thuc nghiém chuong trinh nhiét véi cdc B khdc nhau
(stt dung k¥ thuat DSC) dé do cdc Tmax clia phan tng gitta THT-XT
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(mau HP-D1-a) va khong khi, chiing ta xac dinh dugc nang luong hoat

héa B tir d6 thi (In—h— — —
0a E tu do thi ( Triax T .)
DSC
mW Ty =193,58°C
Hinh 3. 7: Gian d6 DSC
ctia mau (HP-Dla),,
v6i B = 7°C/phuit
| | |
150 20|0 360
T°C>
Bang 3.2: S6 liéu thuc nghiém xdc dinh E hoat héa bang TPRS.
B °C/phiit 3 5 7 10
T, 446,7 | 457,1 466,6 |480
1 10° 2,238 |2,187 2,143 |2,083
Tmax .
B 10} 1,50345 | 2,39302 | 3,21520 | 4,34027
—.
In B -11,105 | -10,641 | -10,345 | -10,044
2

T bang 3.2, dung do6 thi (hinh 3.8):

1/T . 10°

Hinh 3.8: D6 thi nang lugng hoat hda phan tng xuc tic hoan nguyén.
—10,100+10,805

T (2.20-210).10" "

Tir hinh 3.8 ta c6: 8% 7.05.10°
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Do d6: E=R.tga = 1,987.7,05.10° = 14,01 kcal/mol
Phan tng (oxy),,, — (phenol),,, c6 nang lugng hoat hda tuong doi
nho so v6i cac phan tung oxy hoéa alkan (C,, C,) trén xuc tac Pt/y-Al,O,
v6i nang luong hoat héa E = 20,00 — 22,5kcal/mol; oxy hoéa m-xylen
trén perovskit LaMnO; v61 E =14 -15 kcal/mol.

3.4.4.5. Xdc dinh nang luong hoat héa phdn iing hoan nguyén
xitic tac THT bdng phuong phdp ddng nhiét

Xé&t phan ung:

(CH;OH),,, + 70, —

( MeO JTHT)

Trong d6, (C4HsOH),, : phenol da bi hap phu trén THT, ¢ cic
nhiét do khac nhau: 150 °C, 170 °C, 180 °C va 200 °C.

Tir cac dudng cong hinh 3.4, c6 thé xay dung dugc mdoi quan hé:
N oz = ¢ (1); n: mol CO, hinh thanh tai thoi gian phan tng trong
dong t, & cac nhiét do khac nhau

Bang 3.3. Luong CO, (mol) tao ra & cac nhiét do

6CO, + 3H,0 (3.3.3)

TT Thoi gian 150 °C 170 °C 200 °C

1 80 phut 2,2.10° 2,2.107 3,1.107
2 100 3,61.10™ 4,23.10" 1,14.10°
3 120 1,11.10° 1,36.10° 2,75.107
4 140 2,04.10° 2,49.10° 4,15.10°
5 160 3,03.10° 3,48.107 4,74.107
6 180 3,80.107 4,07.10° 4,86.107
7 200 4,19.10° 4,28.10° -

Cac két qua s6 lieu & bang 3.3 duoc thé hién trén hinh 3.9

t° phan tng 150°C  °=170°C t© =200 °C
Ncoz (mol) Ncoz (mol) Ncoz (mol)
35— 5 - 6
3 y = 0.0447x - 41738 ) y= 0-0:171x -4.2252 . 5 y = 0.0621x - 4.8946
= R2=0.9905 72
5 R=0992 / RZ=o0sezfo
2 / 3 4 /
/ / 3
! / 1 1
0.5 d /
0 . . ; O T T T 0 T v T T
0 50 100 150 200 o© 50 100 150 200 0 50 100 150 200

Thoi gian trong dong  (phit) -
Hinh 3.9 : Quan hé gitta s6 mol CO, tao ra va thoi gian phan tng
trong dong & cac nhiét do khac nhau
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Twr hinh 3.9 chiing ta xac dinh dugc cic quan hé :
Nep=f()=kcpt +b
Toc do phan tng tinh theo CO,:

dn co,

Tco, T =
Tir tgow ctia cac dudng thing trén hinh 3.9 ching ta tinh dugc:
Ko 150 °C = 0,0894. 10°  (mol CO,/ g. THT.phiit)
Koy, 170 °C = 0,0942. 107 (mol CO,/ g. THT.phiit)
Ko 200 °C = 0,1242. 10°  (mol CO,/ g. THT.phiit)

Co,

Tir d6 ching ta c6 thé tinh duoc nang lugng hoat hda ciia phan ung:
Bang 3.4: So liéu dé tinh E bing phuong phdp dang nhiét Arrhenius

TT T (°C) T (K) 1 k.10° In k
— (107
T
1 150 423 2,36 0,0894 -9.32
2 170 443 2,21 0,0942 -9,27
3 200 473 2,10 0,1242 - 8,99
-8.95 ‘ , ‘
Ink 9002 1 00022  0.0023 00024
-9.05
-9.1 AN
9.15 \
-9.2 ™
-9.25 \\
-9.3 Ne | V=-12534x-63732
-9.35 UT R 2 =0.9802

Hinh 3.10: Quan hé Arrhenius ctia phan tng oxy héa phenol trén THT
tg o= In 1253 (10°) = 7,133. 10%

E=R.tgoa =7,133.1,987.10° = 14,17 Kcal/ mol

Két qua nay kha phu hop véi E xéc dinh bang phuong phap TPRS.

Diéu d6 ching té rang:
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- Phan tng hoan nguyén THT béo hoa phenol bang oxy khong
khi 12 phan tng di thé bé mat:

(Phenol),,, + (0,),, 2 CO, +H,O
Nhu vay, O, da hap phu trén bé mat chat ran (THT) dé tham gia phan
ung v6i phenol hap phu tao ra CO, va H,0.

3.4.4.6. Bé nghi mot co ché phdn ing (reaction mechanism
pathway).

Nhu da thay & trén, toc do phan ting hoan nguyén THT hap phu

bao hoa phenol c6 dang:

. dq bm
dt

r= =k (3.3.7) (qy,: luong phenol hap phu)

- C4c két qua thuc nghiém & phan hoan nguyén THT bang khong
khi néng da chitng minh riang, oxy khong khi khong ¢6 kha nang oxy
héa phenol trén THT (khong chita xic tac). Nhu vy con duong phan
ting hoan nguyén bang oxy khong khi theo co ché Eley —Rideal

n ~ . . 9
I =KX0 1000 P, d bi loai bo.

- C6 thé cho ring, néu cac tam xiic tac 12 MeO,, thi rat c6 thé
phan tng xay ra theo co ché€ Mars — van — Krevelen, nghia la, oxy
cung cap cho phan tng l1a oxy mang Iuéi ctia cac chat xic tic MeO, .
Tuy nhién, cac két qua TPD-O, cta chiing t6i khong phat hién pic dac
trung cho oxy mang luGi ma chi cé cac pic dai dién cho oxy hap phu.
Hon nita phan ting hoan nguyén dién ra & nhiét do kha thap (tham chi
¢6 thé nho hon 150 °C), do d6 kiéu phan ting xady ra qua oxy mang ludi
cia MeO, 1a khong ¢6 co so.

Cu6i cung phan tng c¢6 thé xay ra theo co ché Langmuir —
Hinshelwood:

r=kx0 0 %0, (3.3.4)
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Thuc vay, céc s6 lieu TPR- H, va TPD-0,, da ching t6 rang, O,
dé dang hap phu trén MeO, dé tao ra cac pic TPD-O, & nhiét do thap
(oxy hap phu héa hoc) trén cac tam MeO,. So liéu DTG/DTA ciing xac
nhan khi ¢6 mat MeO, thi phan ting oxy héa phenol xay ra triét dé
(~ 100% phenol bi oxy héa). Do d6, c6 thé néi ring, dé tham gia phan
ting, oxy khong khi da hap phu trén cdc tam MeO, va dat dén can bang
hap phu Langmuir:

Ko, x Py,
% 1+K,, x Py,

(3.3.5)

Hoac gia thiét thém rang, O, bi hap phu va lap titc phan ly:

Ko x PO2
6, = _° (3.3.6)
1+Ko x PO2

Sau do6, O nguyén tir s& di chuyén trén bé mat THT (hién tuong
spillover) dé tic dung véi phenol. (Vi cdc tam xtc tdic MeOx cach xa
cac tam THT, phenol hap phu chu yéu trén THT, khi c6 mat KLCT,
dung luong hap phu phenol giam r6 rét, nghia la, phenol khong hoac
rat it hap phu trén MeQO,). Phenol hap phu trén THT

K x C

0 =
phenol 1 n K % C

phenol phenol

phenol phenol

Vi O, va phenol hap phu trén hai tam khac nhau nén:

K Ko X 1/ PO2 I<phenol X Cphenol
X
1+ KO X /P02 1+ I<phenol X Cphenol

Vi O, va phenol déu hap phu héa hoc trén cdc tam tuong tng

(3.3.7)

r=

(chung ctr la:
Phan tng xay ra & nhiét do cao, trong khoang 100 °C- 200 °C,

nhiét do cang cao, to6¢c do phan tng cang nhanh), nén:

C

Ko,/Py, >>1 va K ohenol > 1

phenol*
Do d6 (3.3.7) tré thanh: r=k

ding nhu két qua da duoc tim ra tir thuc nghiém (3.3.2)
T do, c6 thé dé nghi mot so doé phan ing nhu sau:
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Phenol hap phu trén than hoat tinh:

o +*x > oF (3.3.8)
trong d6, ¢ : ky hiéu phan tua phenol
* : tam hap phu trén than hoat tinh
O, khong khi hap phu trén xtc tic KLCT (MeOx)

0, + * «—— O)n% (3.3.9)
*: tam KLCT (MeOx)

0,-* —» O-%-0 (3.3.10)

O-%-0 +p* — CO, + H,0 (3.3.11)

Giai doan 3.3.8 & 3.3.9 xay ra nhanh va lap tic dat dé€n can bang
hap phu nén t6¢c d6 phan tng chung la:
r=kx0, x0q

Tuy thudc vao diéu kién cu thé (ndng do cua phenol va O,; i
luc hap phu giita phenol & THT, gitta O, va MeQ,, ...) ma ching ta c6
phuong trinh dong hoc khac nhau.

Trong diéu kién thyc nghiém cua chiing t6i, 6, =1 va 0o, =1.
Do dé:

r=k

Nhu vay, phan tng hoan nguyén oxy héa phenol trén bé mat
than hoat tinh chita cic tam xdc tic KLCT MeO, bang oxy khong khi
1a phan tng xic tdc di thé khi rén, xay ra theo co ché Langmuir —
Hinshelwood.

Hai qua trinh hoan nguyén vé6i H,0, va oxy khong khi hau nhu
twong tu nhau:

(i) O, khong khi cling nhu H,0, khong tac dung truc ti€p véi
phenol trong pha déng thé, O, va H,0, phai dugc hap phu trén céc tam
MeO, dé tao ra cc tdc nhan oxy héa manh nhu *OH va oxy nguyén tir
hoic oxy hoat dong trén xiic tic KLCT dé tdc dung véi phenol hip phu
trén cac tam THT.

(ii) Bac phan tng véi phenol, H,O,, va Oxy déu bang khong.
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3.5. Ung dung trién khai cong nghé hdp phu- xiic tic dé xi ly
chdt hitu co dang vong thom trong nudc

3.5.1. So do xu ly:

1 ) Tl S Sl U

THAP XU | jucossion

! bl e e

1. Théap keo tu
2. Thdp 1: Hap phu — hoan nguyén xiic tic baing HP-D1a-X
3. Thép 2: Hap phu — hoan nguyén xiic tac bang HP-Dla-X
4. Khi hoan nguyén

3.5.2. Diéu kién xu ly:

- toc do khong gian thé tich VHSV = 3,33h™;

- nhiét do hap phu chat hitu co = 20-30°C

- COD = 4000 -5000 mg/1

- nhiét do hoan nguyén 150 -200 °C

- thoi gian hoan nguyén 3-4h

3.5.3. Két qua xu ly:

- Cac don vi 1ay mau va phan tich:

+Vién Bao Ho Lao Dong (ngay 5/8/08; 06/8/08 va 07/8/2008)
+ Vién tng dung cong nghé — Bo KHCN (ngay 25/11/2008)
+ Trung tam Moi truong Bo Xay Dung

(ngay 25/4/2009) va (13/8/2009; 15/8/2009 va 19/8/2009)
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Két qua phan tich: Khi thai & nudc thai- cac thong s6 deéu dat

tieu chudn Viét Nam

Cong nghé hap phu xic tdc dé xir Iy céc hgp chat hitu co dang
vong thom duoc cong ty Sakura khu cong nghiép Noi Bai Ha Noi ap
dung dé xir Iy nudc thai tir thang 7/2008 dén nay.

3.5.4. Loi ich kinh té:
Gia thanh x{r Iy giam it nhat khoang 100 lan so véi trude day khi
chua dung cong nghé hoan nguyén hap phu — xtc tac

CAC KET LUAN CHINH VA KIEN NGHI CUA LUAN AN
< CAC KET LUAN CHINH

1. Luan an da ti€n hanh nghién cttu mot loai vat liéu méi c6 tén
la ““vat liéu hap phu - xuc tac (VLHPXT)’’. Vat liéu nay c6 chiic nang
chinh la hap phu, nhung dong thoi cé kha nang hoan nguyén theo co
ch€ oxy hod xiic tac di thé v6i hiéu qua cao va trong diéu kién phan
ting khong khac nghiét so vGi cac phuong phap hoan nguyén chat hap
phu hién nay (& thé giéi va ¢ Viét Nam ).

2. VLHP-XT dua trén co s& than hoat tinh Tra Bic (Viét Nam)
chita mot lwong KLCT 0,75 dén 7,5%. C6 dung luong hip phu phenol
(va/ hoac céac chit hitu co vong thom xylen, trimetyl benzen ...) xap xi
20% khoi luong). Su hap phu phenol tuan theo ding nhiét Freundlich.
bac biét VLHP-XT nay van duy tri duge dung luong hap phu cao sau
hang tram 1an hoan nguyén véi H,O, & nhiét do 40°C hoac khong khi
néng (150°C-200 °C), 1am cho VLHP-XT c6 kha niang hip phu va tudi
tho gap hang tram lan so v6i THT thong thuong. D6 1a mot két qua cod
y nghia 16n vé kinh t€ trong cong nghé sir dung THT lam chat hap phu.

3. Bing cdc phuong phip BET, IR, SEM, TEM, TPR-H,, TPD-
O, di ching minh rang, cdc cum tam xic tic KLCT MeO, phan tin
trén khap bé mait than hoat tinh, ¢6 kich thudc ¢ hang chuc dén hang
tram nanomet (10-100 nm), gdm cac oxit ciia cac kim loai chuyén tié€p
vGi nhi€u hoa tri khac nhau. D6 chinh 1a cac tam hap phu H,0, hoac
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oxy khong khi dé tao ra cdc tdc nhan oxy héa manh cho phan ting oxy
héa chét hitu co bé mat.

4. Bang phuong phap dong hoc — xic tic da ching minh rang,
phan tng oxy hoda cac chat hitu co bé mat véi H,O, va oxy khong khi
la phan tng di thé xdy ra trén pha rin, c6 bac phan ing bang khong
doi v6i phenol, H,O,, O,, va tuan theo co ché€ phan tng Langmuir-
Hinshelwood.

5. Uu diém noi bat va quan trong nhat cia VLHP — XT 1a: khi va
nuGc hoan nguyén khong chia cac chat 6 nhiém trung gian, dac biét
khi thai khong chita hydrocacbon (HC) nén khong gay ra nguy co chay
nd trong qud trinh hoan nguyén.

6. VLHP-XT MeO,/ THT da duoc tng dung quy mo coOng
nghiép trén thuc t€ & nha may san xuat phu kién 6 to6, xe may Sakura
Nhat Ban, khu cong nghiép Noi Bai, Ha Noi. Céc chi tiéu vé nuéc va
khi hoan toan dép ung tiéu chuin Viét Nam sau xt 1y trong thoi gian
dai trén 1 nam da ching minh mot cdach thuyét phuc vé két qua khoa

hoc va kha nang tng dung ctia d¢é tai luan an.

% KIEN NGHI

1. Tiép tuc nghién cttu cac yéu t6 quan trong (kich thudc, thanh
phan hod hoc & céu tric tinh thé) cla cdc tam oxit kim loai chuyén
ti€p anh huong dén nhiét do oxy hoa hoan nguyén. Trén co s& do, xac
dinh diéu kién phan tng t6i uu dé€ dat nhiét do hoan nguyén thap nhét.

2. Tiép tuc nghién cttu anh hudng cau tric cua than hoat tinh
nhdm ma& rong ung dung vat licu HPXT dé xir 1y cdc 6 nhiém hitu co
c6 kich thuéc 16n (thudc nhudom, nuéc thai duoc pham, thuc pham...)

trong di€u kién nhiét do hoan nguyén thap.
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