BO GIAO DUC VA PAO TAO
TRUONG PAI HQOC SU PHAM HA NOI

PHUNG THI LAN

NGHIEN CUU TiNH CHAT HAP PHU - XUC TAC
CUA VAT LIEU LUGNG CHUC NANG TREN CO SO
C0,0,/THAN HOAT TiNH TRONG XU LY MET74 - XYLENE

Chuyén Nganh: Héa Iy thuyét va Héa ly
Mai s6: 62.44.01.19

TOM TAT LUAN AN TIEN SI HOA HQC

HA NOI - 2016




LUAN AN PUQC HOAN THANH TAl
TRUONG PAI HQC SU PHAM HA NOI

Nguwoi hwéng ddn khoa hec:
1. GS.TS. NGUYEN HUU PHU
2. PGS.TS. LE MINH CAM

Phan bién 1: PGS. TS. Piang Tuyét Phuong
(Vién Hoa hoc)

Phan bién 2: PGS. TS. Nguyén Héng Lién
(Truong Dai hoc Bach khoa Ha Noi)

Phan bién 3: PGS. TS. Lé Thanh Son
(Truong Dai hoc KHTN — DHQG Ha Noi)

Luan an duoc bao vé truéc Hoi dong cap truong hop tai
Truong Dai hoc Su pham Ha Noi
vao hoi ... gio, ngay ... thang nim 2016

C6 thé tim doc ludn an tai:
- Thu vién Quéc gia;
- Thu vién Truong Pai hoc Su pham Ha Nai.




1
MO PAU

Su 6 nhidm cac hop chit hitu co d& bay hoi (VOCs) di anh huong rat [on ¢én moi
truong khi quyén, stc khoe con nguoi va cac sinh vat thay sinh.

Oxi hoa xtc tac dugc xem 1a ky thuat tién tién nhat dé xur ly triét & VOCs thanh
CO, va H,0. Xuc tac kim loai quy cé hoat tinh xdc tac cao trong phan ng oxi hoa
VOCs bai khong khi 1a Pt va Pd. Do kém bén & nhiét do cao, dé ngo doc boi cac tap
chat chaa luu huynh, clo va c6 gia thanh cao, nén hudéng tng dung cua xUc tac kim loai
quy trong xir Iy méi trudng chua thyc sy kha thi vé mat kinh té. Hién nay, viéc thay thé
kim loai quy bang oxit kim loai chuyén tiép dé xu 1y VOCs di va dang dugc phat trién
manh mé& do nhitng vu diém nhu d6 bén hoa va do bén nhiét cao, it bi ngd doc boi céc
tap chat chira luu huynh, clo, gia thanh thap va dé ché tao.

Mot trong nhitng han ché cua xdc tac kim loai chuyén tiép 1a hoat tinh xuc tac
chua cao & nhiét do thap (< 200°C). Do vay, dé dat duoc tinh kha thi vé kinh té trong
g dung cac chat xuc tac oxit kim loai chuyén tiép, vin dé can dit ra cho céc nha khoa
hoc xuc tac 1a tim bién phéap 1am giam nhiét d6 chuyén hda VOCs ma van dat hiéu qua
xt ly cao. C6 hai céch thirc cé thé can thiép dé giai quyét van dé do 1a: (i), ché tao xdc
tac va (i), thuc hién mot ky thuat tién hanh phan &ng phu hop.

Tir nhiing thdng tin vé phuong phap hap phu va phuong phép oxi héa c6 thé nhan
thay: (i) phuong phap hap phu khdng phi hop cho xtr Iy VOCs ¢ nong do cao; qua trinh
hoan nguyén vat liéu can thém cac giai doan xu ly tiép theo cac VOCs bi hap phu thanh
nhitng chat khong doc hai than thién véi méi trudng, (ii) phuong phap oxi hoa thich hop
cho xir Iy VOCs ¢ ndéng d6 cao nhung lai khdng thich hop véi xir Iy VOCs ¢ ndng do
thap. Pé khic phuc nhitng nhuoc diém va phat huy t6i da nhitg uu diém cua hai phuong
phép trén, gan day y tuong “tich hop” hai phuong phap thanh mot ki thuat méi - ki thuat
hap phu/xuac tac da duoc dé xuat boi cac nha khoa hoc. Véi ki thuat nay, VOCs c6 thé
duogc xu ly hiéu qua ngay & nhiét d thap (< 200°C).

Trén co so nhitng luan giai da néu, ¥ twong luan an “Nghién ciu tinh chdt hdp
phu - xdc tac caa vt ligu lwong chirc nang trén co so Coz04/than hogt tinh trong xi
ly meta-xylene” da dugc hinh thanh. Muc dich khoa hoc cua luan an la:

Nghién cizu xac ldp diéu kién thich hop nhdr dé thuc hién thanh cong ki thudt hdp
phu/xiic tdc trén co sé sir dung mét vat liéu vira cd chite nang hdp phu va vira c6 chirc
nang XUc tac. Vat liéu luong chire nang duoc lua chon trong lugn an la oxit coban trén
than hogt tinh Tra Bc.

Dé dat dugc muc dich d6, luan an da thyc hién nhitng ndi dung nhu sau:

1. Tong hop vt liéu chira coban oxit trén chat mang than hoat tinh véi ba ham
lugng Co khac nhau 3,0%, 5,0% va 9,0% vé khéi luong (ki hiéu Co/AC). Bang céc
phuong phap dic trung hoa 1y danh gia tinh chat bé mat cua céac vat liéu tong hop duoc,
tir d6 lwa chon ham luwong coban thich hop nhit véi muc tiéu nghién ciu caa luan an.
Viéc lya chon than hoat tinh 1am chat mang dura trén ¥ tudang ché tao vat liéu c6 kha ning
tich hop ca hai tinh chat hip phu va x(c tac.

2. Nghién ctru, danh gia vai trd cua chat mang than hoat tinh va oxit coban trong
qué trinh xir Iy meta-xylene. Nghién cau tinh chat hiap phu meta-xylene cua than hoat
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tinh va anh hudng cua oxit coban ¢ mat trén than hoat tinh dén kha ning va dung
lwong hap phu meta-xylene cuaa than.

3. Nghién ctu danh gia hiéu suat xtr ly meta-xylene cuaa vat liéu Co/AC bang hai
ki thuat khac nhau: ky thuat tién hanh phan @ng mot giai doan va ky thuat hap phu/xic
tac hai giai doan.

4. Nghién ctru d6ng hoc va co ché cua qué trinh oxi hda meta-xylene trén vat liéu
Co/AC.

Nhiétng diém méi ciia lugn an

1. Xuat phat tir than hoat tinh Tra Bac (AC) dang hat nho (kich thudc 0,65 - 1,00
mm) va mudi coban clorua di ché tao duoc vat liéu ludng chic niang hap phu/xc tac
Co/AC, trong d6 Co30, dong vai trd 1am tm xuc tac con AC dong vai tro 1am chat mang
va tam hap phu. Trén co s& vat liéu ludng chic nang nay da dé xuat ky thuat phan ng
hai giai doan: hap phu va sau d6 oxi héa xuc tac.

2. Bang phuong phép xay dung dudng cong thoat di tim duogc diéu kién thich hop
nhat d& xt Iy thanh c¢éng meta-xylene vai hiéu suat 96 - 99% & nhiét d6 thap 180 -
200°C. P6 1a: Thoi gian hap phu t, = 100 phdt, thoi gian oxi hda xdc tac 150 phat, tée do
khong gian thé tich VHSV = 1936,11 h™, khéi luong xuc tac: 0,629.

3. Ba nghién ctru dong hoc cua qué trinh oxi hoa meta-xylene trén vat li¢u ludng
chirc ning Co/AC va da dé xuat dugc co ché chuyén héa meta-xylene bai oxi khang khi
nhu sau: meta-xylene wu tién hap phu trén AC tao ra phuc hap phu bé mat (AC-X)np, cON
oxy khong khi wu tién hap phu trén cac tim Co;0, tao ra phic hap phu bé mat (Cos0,-
O2)np- Sau do, hai phuc nay tu’ong tac v6i nhau tao ra cac san pham CO, va H,O dong
thoi giai phong cac tam hap phu va tam xuc tac.

CHUONG 1. TONG QUAN

Chuong nay trinh bay tong quan vé ngudn gbc, tac hai cua VOCs, cac phuong
phap xt ly VOCs, tinh hinh nghién cau xir Iy meta-xylene va dong phan cua meta-
xylene tai Viét Nam, mot sé kién thic co ban vé quéa trinh hap phu, hap phu dong.

Tir cac cong trinh da cong bd cho thay viéc tich hop ki thuat hap phu va ky thuat
oxi hoa két hop véi viéc st dung vat lidu ludng chirc ning hap phu/xuc tac la phuong
phap hiéu qua xir ly triét ¢& VOCs. Mat khac coban la kim loai chuyen tiép, ton tai &
hai trang thai oxi hda khac nhau Co*, Co*" c6 hoat tinh x(c tac tét dbi véi cac qué
trinh oxi hdéa cac hop chat VOCs. Than hoat tinh 1a vat liéu hap phu rat tét VOCs
ddng thoi 1a chat mang xuc tac rat phi hop.

CHUONG 2. THUC NGHIEM VA CAC PHUONG PHAP NGHIEN CUU

2.1. Hoa chat

Than hoat tinh Tra Béc véi kich thudc hat 0,65 - 1,00 mm, dugc cung cap tir cong
ty Tra Bac -Tra Vinh. Mudi coban clorua va chat long meta-xylene xuat xi Trung Qudc.
2.2. Tong hop vit ligu hdp phu/xuc tac Co/AC

Mau dugc tong hop theo phuong phap tam nhiéu lan. Cac mau sau tong hop duoc
ki higu la: 3Co/AC, 5Co/AC, 9Co/AC tuong ung vaoi ham lugng Co la 3,0%, 5,0% va
9,0% (tinh theo Iy thuyét).



2.3. Piéu kign thuc nghiém

Trén co s di khao sat so bd Vé cac diéu kién nhu: khéi lugng xuc tac, luu lwong
dong khi, diéu kién phu hop dugc lua chon cho nghién cau la: 0,629 vat ligu, luu lugng
dong khi: W =2,0 L/h nong do meta-xylene C,= 2223 ppm, téc do khong gian thé tich
VHSV = 1936,11.h"" Thoi gian luu (thoi gian tiép xc) can thiét cua cac phan tir meta-
xylene trén 1op xuc tac 1,85 giay.
2.4. Cdac phwong phdap nghién ciru
2.4.1. Phuong phdp hdp phu - khir hap phy dang nhiét N,: Bé mit riéng va thong tin cau
trdc mao quan cua vat liéu duogc thuc hién trén may TRI STAR 3000 Micromeritics.
2.4.2. Anh TEM: duoc ghi trén may TECNHL G2 F20 hoat dong & 200 kV.
2.4.3. Phé quang dién tir tia X (XPS) thyc hién trén may ESCA LAB - MKII, trong chan
khong cao 10™° mbar, st dung ngudn birc xa Al Ka (hv = 1486,6 eV).
2.4.4. Phuong phap khir héa theo chuwong trinh nhiét do (TPR-H,): dugc ghi trén may
Autochem 11 2920, sir dung hdn hop khi Ho/Ar (H, = 10%) véi detector TCD.
2.4.5. Phwong phdp khir - hap phu oxy theo chwong trinh nhiét dé (TPD-O,): ghi trén
may Autochem Il 2920.
2.4.6. Quéa trinh hip phu va oxi h6a meta-xylene dugc thuc hién trén hé vi dong

CHUONG 3. KET QUA VA THAO LUAN

3.1. Cac dic trung héa ly vat ligu Co/AC
3.1.1. Anh TEM
Hinh 3.1 la anh TEM cua ba mau vit liéu 3Co/AC, 5Co/AC va 9Co/AC.

3CoACC.002 —— 5Co ACC.004 ) 9Co ACC.006

100 nm 100 nm 100 nm

Hinh 3.1. Anh TEM cua (a)- 3Co/AC,
(b) -5Co/AC va (c)-9Co/AC.

Véi mau 3Co/AC hau nhu rat khé quan sat thdy cac “chim” den dic trung cho cac
cum CoOy trén nén AC. C4 thé 1a do ham lugng Co thap (3,0% Co) nén cac tiéu phan
chira Co duoc phan tan rat tét va kich thuoc cac cum hat nhé (< 10nm). Khi ham lugng
Co tang 1én dén 5,0%, cac cum hat CoO, co kich thuéc 16n hon (dao dong trong
khoang 20 - 25 nm), phan tan kha dong déu trén bé mit AC. Nhung néu tiép tuc ting
ham luong Co (9,0%Co) thi tinh déng déu vé kich thuéc khdng con nita, da xuat hién
nhirng cum hat CoOx I6n hon (27 - 35 nm). Két qua nay 1a mot dinh hudng cho viéc lya
chon mau 5Co/AC trong nhitng nghién cau tiép theo.

3.1.2. Phurong phdp hip phu va khir hip phuN; 6 77K (BET)

Hinh 3.2 gigi thiéu duong dang nhiét hap phu - khir hap phu N, cua AC nguyén

khai, 3Co/AC va 5Co/AC trong khoang ap suat twong dbi P/P° tir 5.10™ dén 0,995.
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Bang 3.1 trinh bay mét s thdng sé bé mat nhu bé mat rleng téng (Sger), dién tich

Vi Mao quan (Smiero), thé tich vi mao quan (Vmiero), dién tich bé mit ngoai (Sey), tong thé
tich mao quan (Vy), cua AC, 3Co/AC va 5Co/AC.

Bdng 3.1. Céc thong sé bé mit cua than hoat tinh AC,

Hinh 3.3. Sy phan b vi mao quan tinh
theo phuong phap DFT.

3Co/AC va 5Co/AC
Vat liéu S %ET Sm2icro Vmi3cro ngt Vmgso Vt:jgt
s (m/g) (m7g) | (cmig) | (mYg) | (cm'/g) | (cm/qg)
AC 1090 1038 0,4601 52 0,0552 0,5153
3Co/AC 1024 974 0,4258 50 0,0537 0,4795
5Co/AC 836 805 0,3493 31 0,0391 0,3884

Tir bang 3.1 nhan thay rang,

Dién tich bé mat BET giam tir 1090 m%g xudng 1024 m?g va xubng 836 m?/g khi
ham luong Co trén AC lan Iuot 1a 3,0% va 5,0%. Tong thé tich mao quan giam tir 0,5153
cm®/g xudng 0,4795 cm®/g va 0,3884 cm®/g khi dua ham luong Co 1én AC lan luot 12 3,0%
va 5,0%. Su giam bé mit riéng ciing nhu tong thé tich mao quan caa mau 3Co/AC chi yéu
la do sy giam lwong mao quan nho. Véi hai mau nay, dién tich mao quan nho va thé tich
mao quan nho lan luot giam tir 1038 m?/g xudng 974 m?/g va tir 0,4601 cm*/g giam xudng
0,4258 cm®/g, trong khi dién tich bé mat ngoai giam khong dang ké.

Hinh 3.3 gigi thiéu sy phan b6 mao quan cua AC va mau AC chira 3,0% va 5,0%
Co theo phuong phap DFT. Tur dy cho thay viéc dua 3,0% Co lén AC khong lam xuat
hién thém mao quan, chi 1am giam nhe lwong mao quan nhé. Piéu nay cho thay cac tiéu
phan Co chii yéu nam trong mao quan cua AC va cd thé ton tai & dang CoOy kich thuéc
nano siéu nho. R4t co thé day chinh 13 nguyén nhan khong quan sat thdy cic cum hat
CoOy trén anh TEM caa mau 3Co/AC. Nhiing tm xdc tac dang nano CoOy siéu nho nay
s€ htra hen c0 hoat tinh cao trong phan tng oxi hda meta-xylene boi oxy khéng khi.

Véi mau 5Co/AC, Vé co ban ciing c6 nhitng tinh chat bé mit twong tu nhu mau
3Co/AC: mot phan Co s& phan tan vao bén trong mao quan cua AC va ton tai & dang
CoOy siéu nho. Nhitng cum hat c¢6 kich thudc I6n hon duong kinh mao quan cua AC
nam phan tan & bé mat ngoai, 1am giam dién tich bé mat ngoai ctia AC (Sex giam tir 52
m?/g xudng 31 m?/g va co thé che lap mot phan cac vi mao quan. Hiéu ung ndy dan dén
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mot su giam tiép theo cua dién tich bé mat riéng Sger tir 1024 m?/g (mau 3Co/AC)
xudng 836 m*/g (miu 5Co/AC) ciing nhu thé tich vi mao quan tir 0,4258 cm®/g (mau
3Co/AC) xudng 0,3493 cm’/g (miu 5Co/AC).

3.1.3. Phwong phdp pho XPS (X-ray photoelectron spectroscopy)

Dé phan tich sy ton tai caa trang thai oxi héa khac nhau cua ion coban can dua vao
su tach pic cua phd XPS Co 2p. Hinh 3.4 thé hién su tach pic caa phd XPS Co 2p cua
mau 5Co/AC. Két qua cho thay:

- Pho XPS Co 2psy, dugc tach thanh 2 pic ung véi ning luong lién két twong tng:
781,1 eV va 786,9%V.

- Phd XPS Co 2py, cling duoc tach thanh 2 pic tng véi nang lugng lién két twong
ung: 797,3 eV va 802,7 eV.

Do d6, coban trén vt liéu 5Co/AC da tdn tai dudi hai trang thai oxi hoa: ion Co**
va ion Co**.

Co 253 (BIO13.013) Cozp 10(51013 o11)

KPS Spectum Lens ModeHybrid ResoluionPass energy 20 Iris(Aper):slot(Slot) pestruma Lens MadeHybrid ResolutionPass energy 20 Tnis(Aper):slot(Slot)
Acqn Time(s) 903 Sweeps:15  Anode:Mono( A1 (Mono))(150 W) Step(meV): 200.0 Aq Tm() 903 Sweepsi1S  Ande ion no(Al (Mono) 150 W) Steplme'): 2000
Dwell Timefms): 200 Chorge Neumaliser On  Acquired On 1300913 14:14:40 Dwell Time(ns) 200 Charge Nentreliser On. Acquired On 1300113 15:29:43

Cozpliz Cozp3iz Cozpliz Cozpalz

T T T T T T
T T T T T T 20 10 300 7590 780 770
20 10 800 790 780 70 Binding Brergy (e¥)
Binding Energy (V)

Hinh 3.4. Su tach pic trong pho Hinh 3.5. Su tach pic trong phé
XPS cia mau 5Co/AC XPS cia mau 9Co/AC

Pé khang dinh tinh 6n dinh caia qui trinh tong hop vat liéu 1a Co ton tai ¢ hai trang
thai oxi héa ion Co®* va ion Co™, luan an da thyuc hién do thém phd XPS cua mot mau
c6 thanh phan Co khéc 5,0%. Vé nguyén tac, c6 thé chon miu chira 3,0% Co hoic
9,0% Co. Tuy nhién, mau chaa 9,0% (ki hiéu 9Co/AC) duoc chon do c6 ham lugng Co
da 16n dé d& so sanh danh gia. Hinh 3.5 chi ra su tach pic Co 2py, va Co 2ps;, cua phd
XPS ctia mau 9Co/AC. Két qua phan tich ciing cho thay:

- Phd XPS Co 2psy, duogc tach thanh 2 pic ung véi ning luong lién két twong tng:
781,2 eV va 786,6eV.

- Pho XPS Co 2py, cling duoc tach thanh 2 pic tng véi nang lugng lién két twong
ung: 797,3 eV va 802,8 eV.

Nhu vay, trong mau 9Co/AC coban ciing ton tai dudi hai trang thai oxi héa: ion Co**

va Co?".

3.1.4. Phuong phip TPR-H; ‘ N
Hinh 3.6 va hinh 3.7 la két qua gian do TPR-H, cua AC, mau 5Co/AC va 9Co/AC.
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Hinh 3.6. Gian d5 TPR-H, cia  Hinh 3.7. Gian @6 TPR-H,  Hinh 3.8. Gian dd TPR-H,
AC va 5Co/AC cua AC va 9Co/AC cua Co30,4 don Ché’[.

- Gian d6 TPR - H, cia AC nguyén khai c6 mot pic khir cuc dai duy nhat ¢ khoang
nhiét do 656°C. Pic nay c6 thé lién quan dén su kha cac nhém chic va céc vong khdng
no trén bé mat AC. N¢ ciing c6 thé lién quan dén sy metan hda cac nguyén tir C cua than
hOat tinh: C+ H, —» CH,4

- Gian d6 TPR - H, cua mau 5Co/AC cho thiy khi coban oxit dugc dua 1én AC,
pic khir cuc dai & 656°C chuyén dich vé viing nhiét d6 thap hon (=~ 584°C) véi cudng
d6 khong cao. Piéu nay co thé duogc giai thich 1a coban oxit trén AC di c6 vai tro xtc
tac cho cac qua trinh lién quan dén viéc xuat hién pic kha & khoang 650°C cua AC.

M3t khac, trén gian dd TPR - H, cia 5Co/AC con xuat hién them mét pic khir moi
c6 cuong do kha 16n ¢ 300 - 500°C ung véi cuc dai & ~ 440°C, pic khir nay duoc qui
két cho qué trinh khtr cia Co30, vé CoO va Co kim loai bgi tdc nhan khir hda H, theo
hai giai doan nhu sau: C03;0,4 + H; — 3CoO + H,0 va CoO +H, — Co + H,0.

- Khi ting ham luong Co dén 9,0%Co van quan sat thay pic khir trong khoang 300
- 500°C (cuc dai ~ 431°C). Do vay, dang ton tai cia CoO, trén AC khong bi thay doi
khi ting ham luong dén 9,0% Co. Mét pic kha ¢ nhiét do cuc dai 551,6°C, tuong tu
nhu trudng hop & mau 5Co/AC, dugc qui két cho qué trinh metan héa cua AC.

Hon nita, hinh 3.8 gigi thiéu gian d6 TPR - H, cua Co;0, don chat. Két qua cho
thdy xuat hién mét pic khir cuc dai & khoang nhiét do 384,7 - 426°C. Ving nhiét do khir
nay chinh la qua trinh khir cia Cos04 don chét bai tac nhan khir héa H,.

Nhu vay, tir gian d6 TPR - H, caa Cos0, don chat va Co/AC, ¢ thé nhan xét
rang, coban oxit trén than hoat tinh AC ton tai chu yéu duéi dang Co;0,. Két qua nay
kha phu hop voi két qua phan tich tir phd XPS.

3.1.5. Phwong phap TPD-O,

Hinh 3.9 trinh bay két qua vé sy hap phu - khir hip phu oxy theo chuong trinh
nhiét d6 (TPD-0,) cua ba mau nghién cau AC, 5Co/AC va 9Co/AC trong khoang nhiét
d6 120 - 325°C. Két qua phan tich cho thay:

- Béi véi AC: khong quan sat thdy pic khtr hip phu oxy ¢ viing nhiét do thap dudi
300°C. biéu nay chung t6 AC khong uu tién hap phu oxy pha khi & viing nhiét do nay.

- Pbi véi AC chaa 5,0% Co va 9,0% Co (miu 5Co/AC va 9Co/AC): déu thay
xuat hién mot pic khir hap phu oxy c6 cuong d6 kha Ién trong khoang nhiét do 150 -
250°C (cuc dai 197,8°C). Cuong do pic khir hap phu oxy ting theo sy ting ham lugng
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Co tir 5,0% dén 9,0% Co. Piéu ching t6 oxy pha khi di duoc wu tién hap phu trén vat
liéu Co/AC khi c6 mat cac tam Co30..

-0.010

() - A
— (b) - SCo/AC
(c) -9Co/AC

-0.008 1

\»
_,’ Ve

-0.006 1

-0.004 1

Tln hieu TCD

-0.002

0.000
100

200 250 300

Hinh 3.9. Gian dé TPD-O, ctia c4¢ mau (a) - AC,
(b) - 5Co/AC va (c) - 9Co/AC

150

Tiéu két:
- Coban oxit phan tan trén AC chii yéu ¢ dang CosO,. Khi ham hrong Co bang
5,0% (5,0% vé khoi lwong Co so vai AC), két qua phan tich BET cho thdy phwong phap
téng hop vdt ligu ddn dén sur ton tai cac cum Cos04 kich thiréc nano siéu nhé nam trong
cac vi mao qudn cua AC. Nhing tiéu phdn kich thuée nano nay dwoc Ky vong 1a cac tam
c6 hogt tinh xc tac tét cho qué trinh oxi héa meta-xylene diroc hap phu trén AC.

- Két qua quan sat anh TEM cho thdy trén cac mau 5Co/AC va 9Co/AC ¢d su hién
dién cua cac cum hat oxit coban kich thudéc ~ 20 - 25 nm phdn tan kha déu dan trén bé
mgt ngoai cuia pha nén AC.

- Phan tich TPD-O, cho thdy AC khéng wu tién hdap phu oxy trong ving nhiét dé khao
sat (120 - 235°C). Péng vai tro hap phu oxy chinh 1 tam coban oxit trén AC.

3.2. Mot sb dic trung hap phu meta-xylene cia AC va Co/AC

1.2

2400

2000 |

0.8 {

y =1344.7x - 2.5237

1600 H R2 = 0.996

0.4 1

Cx (ppm)

800 1

1200 1

400

0

—@— (N,+m-xylene) // 100°C

=O= (N, +
== (N, +
-0,
e (N, +

m-xylene) // 150°C
m-xylene) // 180°C
m-xylene) // 200°C
m-xylene) // 220°C

0 100

200 300 400

Thoi gian (phut)

500

600

Hinh 3.10. Duong cong thoat cua
meta-xylene trén AC ¢ diéu kién: 0,62gAC,
W = 2,0 L/h, nhiér dé 100 - 220°C

Inq

0.4

0.0 1

y = 2985.1x - 6.389
R?=0.9825

0.0018

0.0020

0.0022 0.0024 0.0026

1T

0.0028

Hinh 3.11. Quan h¢ tuyén tinh cia Ing
theo 1/T cua su hap phu meta-xylene

trén AC
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Hinh 3.10 trinh bay cac duong cong thoat cua qua trinh hip phu meta-xylene trén
AC & 5 nhiét do tiéu biéu: 100°C, 150°C, 180°C, 200°C va 220°C.
Dung lugng hap phu meta-xylene trén AC tai cac nhiét 6 khac nhau da duoc xéac
dinh duva trén hinh 3.10 va duoc trinh bay trong bang 3.2.
Bdng 3.2. Dung lrong hap phu meta-xylene trén AC
tai cac nhiér do khac nhau.

Nhigt @ hép phu Dung lugng Nhigr dé hdp phu Dung hegng
(°C) hap phe - g (°C) hdp phu - g
(mmol/g) (mmol/g)
100 2,94 165 148
115 2,56 180 131
135 2,23 200 0.93
150 1,91 220 071

Tir bang 3.2 va dya vao phuong trinh hap phu dang ap (3.1) hay (3.2), c6 the xac
dinh dugc nhiét hap phu AH.

AH

m AH
q=0d, " (31) hay Inq = “RT +Inq, (3.2)

Thiét 1ap méi quan hé “Inq - 1/T” tir cac sb liéu thuc nghiém, c6 thé nhan duoc
cac két qua nhu duoc trinh bay trén hinh 3.11. D& nhan thay rang, quan hé “Inq - 1/T”
trong khoang nhiét d6 khao sat gdm hai doan gap khiic (2 doan thang tuyén tinh) tng
vé6i hai viing hap phu ¢6 nhiét hap phu khac nhau:

- Vung hap phu (1) ¢ 100 150°C, (ng véi doan tuyén tinh (1), c6 nhiét hap phu:

AH =-1344,7 x 8,314 =- 11180 J/mol ~ - 11,18 kJ/mol
- Vung hap phu (I1) & 165 - 220°C, ung véi doan tuyén tinh (11) c6 nhiét hap phu:
AH = -2985,1 x 8,314 = - 24818 J/mol ~ - 24,82 kJ/mol.

Vay c6 thé ly giai qua trinh hap phu meta-xylene trén AC nhu thé nao?

Do phan tir meta-xylene 1a khéng phan cuc nén cac nhém chicc bé mat cua AC
khong tham gia vao qua trinh hap phu. Boi vay cé thé du doan co ché hap phu cua
meta-xylene trén AC 1a thong qua twong tac xép chong n-n gitra vong thom cua meta-
xylene va hé thdng electron = giai toa cua AC.

Vung hap phu (1) c¢6 thé qui két cho su hap phu meta-xylene (X) ¢ bé mat ngoai
cua AC. O viing nay, meta-xylene hap phu khong duogc thuan loi do sy can tré cua cac
nhém chic bé mat trén AC. Lyc tuong tac xép chong n-n bi giam va chi con chua yéu la
lyc twong tac phan tir (twong tac Van der waals) giita meta-xylene véi bé mat AC. Boi
vay ma nhiét hap phu thu duoc tai ving nay kha thap.

Vung hap phu (11) duoc qui két cho su hip phu cia meta-xylene trong cac vi mao
quan cua AC. Khi meta-xylene duoc khuéch tan vao trong cac vi mao quan, tuong tac
xép chong n-w gitra vong thom ctia meta-xylene va hé thong electron © giai toa caa AC
duoc su hinh thanh manh mé&. Hon nira, bén trong vi mao quan hi¢u Gmg tuong tac Van
der waals duoc ting 1én dang ké. Vi thé, day 1a ving hdp phu thuan lgi caa meta-
xylene, dan dén nhiét hap phu 4m hon nhiéu. V& chi sy hip phu cia meta-xylene trong
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viing ndy mai dan dén nhitng bién d6i héa hoc néu c6 mat cua chat xuc tac va cac tac
nhan oxy hap phu Oypy: (AC-X)p, + Oz pp—=> COz + H,0 (3.3)
Hinh 3.12 trinh bay duong cong thoat ciia meta-xylene trén mau 5Co/AC.

1.2

0}

2000 A
0.8 A1

1600 -
0.4 y =1180.9x - 2.3535

2_
1200 - R°=0.9827

Inq

0.0 A1

Cx(ppm)

, + m-xylene)//100°C
-O— (N, + m-xylene) // 150°C
—©— (N, + m-xylene) / 180°C -0.4
-@— (N, + m-xylene) //200°C

,+ m-xylene) // 220°C

800
y = 2692x - 5.7961
R?=0.9842

400 A

-0.8 T T T T
0.0018 0.0020 0.0022 0.0024 0.0026 0.0028
0 100 200 300 400 500 600 1T

Thoi gian (phut)

Hinh 3.12. Duong cong thodat ciia Hinh 3.13: Quan h¢ tuyén tinh
meta-xylene ¢ 100 - 220°C trén mau 5Co/AC Ing theo 1/T cua su hap phy meta-
xylene trén mau 5Co/AC.

T hinh 3.12 ¢6 thé tinh dugc dung luong hap phu meta-xylene. Két qua duoc
trinh bay trong bang 3.3.
Bdng 3.3. Dung lwong hap phu meta-xylene trén vt liéu
5Co/ACtai cac nhiét do khac nhau

ca AL £ Dung lwong AL A Dung lugng
Nhiét d(‘ggl)ap phu hép phu - Nhiét d(‘gcl‘;ap phu hép phu -
(mmol/g) (mmol/g)
100 2,11 165 1,37
115 1,94 180 1,23
135 1,78 200 0,87
150 1,51 220 0,69

T cac dir lidu thu duoc ¢ bang 3.3 xay dung mdi quan hé “Inq - 1/T” va két qua nhu
duoc trinh bay trén hinh hinh 3.13. D& nhan thiy ring, quan hé “Inq - 1/T” ciia 5Co/AC
cling c6 hai doan gap khlc ang véi hai viing hip phu cé nhiét hip phu khac nhau:

- Viing hap phu (I) c6 nhiét hap phu: AH = - 9,82 kd/mol.

- Vg hap phu (11) c6 nhiét hap phu: AH = - 22,38 kJ/mol.

Nhu vay, nhiét hap phu trén vat liéu Co/AC khong khac nhiéu so véi nhiét hap phu
trén AC nguyén khai. Do d6, c6 thé nhan xét rang su c6 mit cua Co;0, khdng anh huong
nhiéu dén ban chat hap phu cua meta-xylene trén AC.

Tiéu két:

- Trén AC c6 hai ving hdp phu g véi hai gia tri nhiét hap phu khac nhau: viing
hap phu (1) étng véi AH = - 9,82 + - 11,18 kJ/mol va ving hap phu (I1) ing Véi
AH = -22,38 + - 24,82 kJ/mol.

+ Trén vang (1) hdp phu xdy ra do twong tic yéu giiza phan ti hitu co (meta-
xylene) voi bé mat ngoai cua AC boi luc phan tan hogc luc Van der waals.
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+ O vung (1), hdp phu xdy ra bén trong c&c vi mao qudn cia AC, dwroC gay nén
bdi twong tac xép chong n-m gitta nhdn thom ciia meta-xylene véi hé thong electron ©
cia AC. Chi nhitng hap phu ndy méi cé thé ddan dén bién dai hda hoc nén trong ludgn an
goi viing hap phu (11) 1a hdp phu “hoat déng”.

- Sy ¢O mdt cua cac tAm oxit Co30y trén AC danh huong khéng dang ké dén tinh
chdt hdp phu meta-xylene cua than hogt tinh.

3.3. Nghién ciu xir Iy meta-xylene bing ky thuat oxi héa lién tuc trén vat liéu
5Co/AC.
3.3.1. X&c dinh tdm xdc tac

Trén hinh 3.14 trinh bay duong cong thoat cia meta-xylene trén AC va 5Co/AC &
180°C trong hai trudng hop: (i), khi mang 1a N, va (i), khi mang I1a khong khi. Cac diéu
kién thuc nghiém khac dugc gitr nguyén.

Puong (1) 1a duong cong thoat cua meta-xylene trén 5Co/AC, khi mang la No,.
buong (2) 1a duong cong thoat cua meta-xylene trén vat liéu 5Co/AC, khi mang la
khong khi.

77 Myl alEColAT
2000 {| - Ehdng Kl smapenerECIAT

o—o—a—0o

0 100

;0 w0 a0
Hinh 3.14. Puong cong thoat cua meta-xylene & 180°C trén mau 5Co/AC
(1) - khi mang la N, va (2) - khi mang la khdng khi.

- Khi sir dung khi mang la N, thi tai trang thai 6n dinh, t = 300 phdt, nong do cua
meta-xylene thoét ra (C; ~ 2210 ppm) xap xi bang nong do can bang trong pha hoi cua
nd (C, = 2223 ppm) trudc khi qua cot xitc tic. Didu nay co nghia 13, mic du AC ¢
chtra coban oxit nhung khong c6 oxi khong khi, meta-xylene ciing chi bj hip phu trén
vat liéu ma khong bi chuyén hda hoéa hoc.

- Khi st dung khi mang 1a khdng khi thi tai trang thai on dinh (sau 255 pht), nong
d6 meta-xylene thoat ra khoi reactor (C; = 1709 ppm) thip hon ndéng do ban dau cua
meta -xylene (C, = 2223 ppm) trudc Khi qua cot xac tac. Nhu vay, oxi khong khi da
chuyén hoa cac phan ta meta-xylene trén cac tam xtc tac Co;0, & 180°C véi do chuyén
C,-C, 2223-1709

x100(%) = 2222 =127 100% =2312%  (3.4)
; 2223

Theo thoi gian luu dé tinh ¢ trén (mu 2.3) thi diéu ndy c6 nghia 1a chi sau 1,85
gidy nong do meta-xylene trong dong khi qua reactor da giam tir 2223 ppm xuéng 1709

hoald:  a(%)=
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ppm. Phan meta-xylene khong bi chuyén hda hda hoc (76,88%) s& dugc hap phu trén
AC cho dén khi b&o hoa thi thoat ra khoi cot xuc tac ung véi nong do C; .

3.3.2. Anh hudng ciia ham hrong Co (%Co) dén d¢ chuyén hoa hoc ciia meta-xylene.
Hinh 3.15 (a, b) 1a duong cong thoat meta-xylene trén vat liéu 3Co/AC va 9 Co/AC.

2400 2400 30

2000 2000 0 9CoAC 25
0 3Co/AC

1600 1600

o
(=]

1200

Cx(ppm)
—
~no
o
o
Cx(ppm)
Do chuyen héa (%)
N
o

[==3
S
=3

800

=
o

~
I
>

400

o

o
®

= T 0 ¢~

100 200 300 400 0 100 200 300 400 0 2 4 6 8 10
Thoi gian (phut) Thoi gian (pht) Ham luong Co (%)

o

o

Hinh 3.15 (a). Puwong cong Hinh 3.15 (b). Puong Hinh 3.16. Quan h¢ giira

thoat cua meta-xylene qua cong thoat cua meta- dé chuyén héa a(%) va
mau 3Co/AC xylene qua mau 9Co/AC.  ham luwong coban (3,0%,
5,0% va 9,0% Co)

Tir hai duong cong thoat tinh dwgc d6 chuyén hoa do phan ¢ng oxi héa meta-
xylene véi oxy khong khi trén céac vat liéu nghién ciru twong tng la:

(%) e = 2= 10006 = 222371837 1004 — 17,3696
2223

0

C, —C;”¢ 2223-1720

(%) georne = 1009 = === 100% = 22,62%

0
Hinh 3.16 trinh bay su bién thién giira d6 chuyén hoa meta-xylene a(%) theo ham
lugng coban trén vat liéu Co/AC. C6 thé nhan thiy rang, do chuyén hda meta-xylene
tang theo su ting ham luong Co tir 0,0% dén 5,0%. Tuy nhién, khi ting dén 9,0%Co thi
d6 chuyén hda hau nhu khong tang. Piéu nay cé thé duoc giai thich 1a do cac tam xuc
tac hoat tinh nhat nam trong cac vi mao quan, su tang thém ham luong Co dén 9,0% chi
dan dén sy hinh thanh c4c cum oxit coban co kich thudc 16n nim & bé mat ngoai cua
AC nhu da dugc xac dinh bai anh TEM. Nhitng cum oxit ¢6 kich thudc I6n nay khong
hoac ¢6 hoat tinh x(c tac thap.
Tir cac két qua vé dic trung hoa 1y va do chuyén hoa meta-xylene, vat liéu thich
hop cho nghién cau tiép theo duoc chon 14 5Co/AC (ham luong Co bang 5,0%).

3.3.3. Anh hwéng cia nhiér dé dén dé chuyén hoa hoc ciia meta-xylene.

Hinh 3.17 trinh bay duong cong thoat cta meta-xylene trén vat liéu 5Co/AC ¢ cac
nhiét do khéac nhau: 180°C, 200°C, 220°C va 250°C.
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Bang 3.4. trinh bay su phu thuoc caa do chuyén hoa ciia meta-xylene va toc do cua
phan &ng theo nhiét do.

r

0 (o)
2400 t(C) | a(®) (mmol.g™.h™)
—@— 180°C// (O, + m-xylene)
2000 1 =0~ 200°C // (O, + m-xylene)
—@= 220°C // (O, + m-xylene) 180 23,12 4,426

1600 —©~ 250°C // (O, + m-xylene)
B
£1%] 200 | 28,69 5,260
3
800 -
220 | 42,10 7461
400
0 ¢ ) ! |
0 10 200 300 400 250 55,02 9,153

Thoi gian (phut)

Hinh 3.17. Buong cong thoat meta-xylene  Bdng 3.4. s phu thugc cia dg chuyén
trén 5Co/AC ¢ cac nhiét do khac nhau. hoa meta-xylene theo nhiét do.

Két qua cho thay do chuyén hda meta-xylene va toc 6 phan @ng tng oxi hda meta-
xylene trén vat liéu 5Co/AC déu ting theo sy ting nhiét do.

Tiéu két:

(i). Vat ligu Co/AC c6 kha néng xiic tac cho qud trinh oxi héa meta-xylene bang oXy
khéng khi ngay ¢ nhiét dg duwéi 200°C. Nhiét dé chuyén héa nay méi chi duoc cong bo
trén nhizng xdc tac kim loai quy dac biét va chua ting dwoc cong bé cho nhiing xUc tac
dira trén cac kim logi khéc. Két qua vueot tréi cua vt lieu nghién cizu Co/AC dwoc qui
két cho nhing tinh chdr déc biét cua no: tinh chdt lwéng chice ndang hap phulxtc tac.
Trong vdt liéu nay than hoat tinh déng vai tro hap phy, 1am giau meta-xylene trong cac
Vi mao qudn bdi twong tic xép chéng m-m giita nhdn thom cua meta-xylene véi hé
electron i cua AC ta0 nén cac phurc hoat dong bé mdt (AC-X)np. Dong vai tro tam xiic tdac
la c&c cum coban oxit c6 khd ndang hap phu wu tién oxy. Pdc biét sy ton tai ciia cac cum
C030,4 dang nano kich thuéc sidu nhé nam trong cac vi mao quan cua than hogt tinh 12
nhaéing tam hoat dong manh va déng vai tro xUc tac chinh trong chuyén hda meta-xylene.

(ii). V&i diéu kién thuc nghiém VHSV = 1936,11 h™*, t = 180°C va nong dg dau
cua meta-xylene C, = 2223 ppm, chuyén héa ciia meta-xylene dat 23,12%.

3.4. Nghién ctru dé xuat co ché va thiét 1ap phwong trinh toc d phan ng oxi héa
meta-xylene.
3.4.1. Xdc dinh mién dpng hoc

Mién dong hoc ciia mot phan ing héa hoc dugce xac dinh theo mbi quan hé cua tdc
dd phan g voi thoi gian luu F cua céc khi tham gia phan tng qua 16p xuc tac. Trong
do, thot gian luu co thé duoc tinh dwa vao toc do khong gian thé tich VHSV (F =
1/VHSV). Néu khong c6 su can trd ctia khuéch tan thi toc do phan tng sé tuyén tinh
vo1 thot gian luu F trong mién dong hoc. Vé mat thuc nghi¢m, dé thay ddi gia tri cia F
hodc VHSV, c6 thé gilt nguyén khoi luong chét xtc tac con bién doi luu lugng dong
khi W hodc nguoc lai. Trong ludn an nay, khéi lwong vat liéu xuc tac (m = 0,62g) dugc
gilt nguyén va luu luong dong khi W thay d6i tir 1,5 L/h d&én 3,0 L/h. Viéc xac dinh
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mién déng hoc duoc tién hanh & ba nhiét d6 180°C, 200°C va 235°C. Két qua thu duoc
dugc trinh bay trong bang 3.5.
Bing 3.5. Sy bién thién toc do phan tmg theo luu luong dong khi
tai cac nhiét do nghién ctru

W VHSV F Toc dp phdan eng r (mmol.g™.h™)
(L/h) (h'h (s) 180°C 200°C 235°C
1,5 1451,61 2,48 4,67 5,97 10,65
2,0 1936,11 1,86 4,12 5,08 8,66
2,5 2419,35 1,49 3,88 4,38 7,07
3,0 2903,22 1,24 3,69 4,09 6,38

Tt bang 3.5 c6 thé x4y dung méi quan hé gitta toc do phan tGng ciia meta-xylene
vOi oxy theo thoi gian luu F(s) cua meta-xylene va oxy trén vat liéu 5Co/AC (hinh
3.18, hinh 3.19 va hinh 3.20).

Ttr cac hinh 3.18, hinh 3.19 va hinh 3.20 nhan thdy quan hé gitta tbc do phan (g
cua meta-xylene vai oxy va thoi gian luu ctia chung trén 16p vat liéu Co/AC tai ba nhiét
d6 nghién ctiru 180°C, 200°C va 235°C déu 1a quan hé tuyén tinh trong diéu kién thuc
nghiém 0,62 g vat liéu, luu luong dong thay déi tir 1,5 L/h dén 3,0 L/h. Diéu dé co
nghia la phan ing oxi hoa cia meta-xylene bdi oxy trén vat liéu Co/AC trong diéu kién
thi nghiém ma luan 4an thiét 1ap xay ra trong mién dong hoc. Tdc do cua phan tmg hoa
hoc xay ra trén bé mat vat liéu sé 1a tbc do cua ca qua trinh.

48 : : : : : : : 65 : : : : : : : 1 — — —
HEERRER BN RN
| ] | | | | I/. 6.0 | ] | | | | 1 | | | | | \/

46 \ \ \ \ \ I T \ \ \ \ \ \ 10 F——— e I—>4—1
N N A

44 T T T T o 55 T T T T " N

- | | | | | I I = | | | | | | - 9 f [ f i f i f
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F(s) F(s) F(s)
Hinh 3.18. Quan hé tuyén  Hinh 3.19. Quan hé tuyén Hinh 3.20. Quan hé
tinh gitta r va F (s) tinh gitta r va F (s) tuyén tinh gitra r va F (s)
tai 180°C tai 200°C tai 235°C
3.4.2. Dé xuit co’ ché phan ing
Cac két qua nghién ciru cho thdy meta-xylene duogc wu tién hap phu trén AC va O,
duoc uu tién hap phu trén Coz0,.
Co ché cua qué trinh oxi héa meta-xylene dugc dé nghi nhu sau:

X + ACyH === (AC-X)np (3.5)
Oy + C0304 == (C0304-O2)np (3.6)
(AC-X)1p + (C0304-Oz)p == (C0s0-0-0-X) + o 3.7)

(C0304-O-O-X) —*& 5 aCO, + szO + C030,4 (38)
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Trong do: X:  meta-xylene o tim hdp phu dwoc gidgi phong
(AC-X)np, (C0304-0,)pp VA (C0304-0-0-X): cac dang hap phu cia meta-xylene
va oxy trén vqt licu Co/AC.
Gia thiét ring, giai doan (3.8) 1a phan ung bé mat xay ra cham hon cac giai doan
(3.5), (3.6), (3.7) nén 1a giai doan quyét dinh tdc do cua phan tng oxi hda meta-xylene.
Phuong trinh téc d6 dugc biéu dién dudi dang:  r=k,.0 (3.9)

4" phuc

Trong d6, ks 12 hiang s téc do cua giai doan (3.8) va Ophuc 1a phan bé mat vat liéu
5Co/AC bi hap phu boi phic (Co;0,-0-0-X).

Trong diéu kién phan @ng, ap suat oxy 16n, nén téc do giai hap phu k., nho, vi thé
& giai doan (3.6) thong sb B, = const (Ao, 12 phan bé mat vat liéu bi hap phu boi oxy).

Tu (3.7),talaicd: o, =K,6,,0, (3.10)
(V6i Ox la phan bé mat vat liéu 5Co/AC bi hap phu bai meta-xylene va K, = :—3).

-3

Mt khac, theo dong hoc cua phan ang xuc tac di thé:

K.,.P k
0, =q —2 % 3.11 Véi K, =—L
=% P 311 (Voi K, kl)
Nhu va r=k,K,.0 Ky P (3.12)
ay, =K,.K;0,,0, ——— .
vay 4-183.95,.0 1+Kx-Px
AP
Hoac r=——>— (3.13)
14K, P,

T?‘pl’lg do, ) A = ks K3 602 Jo Kx.
Neéu ap suat hoi meta-xylene du nhé sao cho Ky.Px << 1, ta c6:
r = AP, (3.14)
Phan tng ¢6 bac 1 véi meta-xylene, bac 0 doi véi O,
Neéu ap suat hoi meta-xylene du I6n sao cho Ky.Px >>1 thi:
rzKAX: K., (3.15)
Trong do, ke 18 hang sé téc dé biéu kién.

Phan @ng bac 0 dbi véi meta-xylene va bac 0 ddi véi O,.

Nhu vay, tly theo sy bién ddi cua Px duoc sir dung trong phan tng ma bac phan
rng oxi hda meta-xylene trén vat liéu 5Co/AC thay doi tir 0 dén 1 dbi véi meta-xylene.

3.4.3. Xac dinh thwc nghiém bdc phan vwng

Tur su dién giai caa biéu thuc (3.14) va (3.15) c6 thé viét phuong trinh téc do cua
qué trinh oxi hda meta-xylene trén mau Co/AC c6 dang tong quat:

r=K.Px (3.16) Véi n |13 bac phan tng, n=0 — 1

L4y loga hai vé ta dugc: Inr=Ink, +nInP, (3.17)

Tir (3.17) ¢6 thé xac dinh dugc bac cua phan ing : n = tga

Thuc hién céc thi nghiém oxi hoa meta-xylene trén vat liéu 5Co/AC véi cac &p suat
riéng phan (P,) meta-xylene khac nhau, xac dinh téc do phan ung r tai cac P, khéac nhau
va thiét 1ap biéu d6 “Inr - InPx”. Cac s6 liéu nghién ciru vé tée do phan tng r va &p suat
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riéng phan cua meta-xylene (P,) tai bon nhiét ¢6 nghién cau 180°C, 200°C, 220°C va
235°C duoc trinh bay trong bang 3.6. , ’
Bdng 3.6. Quan hé gitra toc d6 phan ung r va ap suat P,.

Ap suit Py Toc d6 phan wng r
(mmHg) (mmol.g™*.h™)

180°C 200°C 215°C 235°C
0,845 3,788 4,290 6,032 7,272
1,267 4,148 4,893 6,667 8,128
1,695 4,422 5,240 7,149 8,639
2,512 4,919 5,695 7,812 9,635
3,330 5,281 6,100 8,423 10,260

Tir két qua & bang 3.6 xay dung quan hé “Inr-InPx”. Két qua dugc trinh bay trén
hinh 3.21, hinh 3.22, hinh 3.23 va hinh 3.24.

Inr

Hinh 3.21. Quan hé tuyén tinh “Inr -

Inr

Hinh 3.23. Quan hé tuyén tinh “Inr -

1.70

1.65

1.60

1.30

2.15

2.10 A

2.05 1

2.00 A

1.95

1.90

1.85

1.80

1.75

Inr = 0,245.InPx + 1,3659
R2:=0,9983

-04 -02 00 02 04 06 08 10 12 14

InPx

InPy” & 180°C.

Inr = 0,2426 .InPx + 1,837
R2 =0,9995

-04 -02 00 02 04 06 08 10 12 14

InPx

InPy” & 220°C

-
=

1.9

1.8 1

1.7 1

16 T

15 T

1.4

Inr = 0.2504.InPx + 1.5137
RZ =0.9914

-0.4

0.0 0.4 0.8 1.2
InPx

1.6

Hinh 3.22. Quan hé tuyén tinh “Inr -

Inr

2.35

InPyx” & 200°C.

2.30 A

2.25 1

2.20

2.15 A

2.10 A

2.05 A

2.00 A

1.95

Inr = 0,2526.InPx + 2,0274
R2 = 0,9982

InPx

-04 -02 00 02 04 06 08 10 12 14

Hinh 3.24. Quan hé tuyén tinh “Inr -

InPy” & 235°C
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Trén hinh 3.21, hinh 3.22, hinh 3.23 va hinh 3.24 cho thay quan hé “Inr - InPyx” déu
la quan hé tuyén tinh tai 4 nhiét &6 nghién ctu. Gia tri bac phan tmg n tinh dugc déu xap
Xi 0,25 véi hé sb twong quan R® > 0,99. C4c gi4 tri hang s téc do biéu kién (ky) cua
phan ¢ng tai bén nhiét do ciing dugc tinh toan va duoc trinh bay trong bang 3.7.

Bdng 3.7. Gia trji hang s6 téc do biéu kién cua phan wng tai 180°C,
200°C, 220°C va 235°C.

t (°C) 180 200 220 235
Ik 1,366 | 1514 | 1837 | 2,028

Kok
(mmol.g™. h.mmHg ™) 3919 | 4543 | 6,277 | 7,598

Nhu vay, phuong trinh toc d6 ciia phan @ng oxi héa meta-xylene trén vat ligu

5Co/AC bing oxy khong khi ¢ dang la:
=Ky P (3.18)

Phuong trinh (3.18) chtng toé rang, trong diéu kién thuc nghiém di cho, toc do
phan ng oxi hda meta-xylene trén vat liéu 5Co/AC khong phu thudc nhiéu vao ap
suat riéng phan cua meta-xylene.

Nhu vay, viéc phan tich sé liéu thuc nghiém thu duoc dan dén nhirng nhan dinh sau:

(i) Qua trinh oxi hda meta-xylene trén vt liéu Co/AC xdy ra trong mién déng hoc .

(i) Phan #ng oxi hoa xuc tdc meta-xylene tudn theo co ché Langmuir-
Hinshelwood. Bédc déng hoc cia phdan ing oxi héa thay déi tir O - 1 tly theo ap sudt cua
meta-xylene trong han hop khi phdn ing.

(iii). Phuong trinh dong hoc thuc nghiém cua qua trinh oxi héa c6 dang:
r =Kk, Py Véi bdc dong hoc la 0,25 dsi véi meta-xylene.

3.5. Nghién ciru xir Iy VOCs (meta-xylene) bang ky thuat hip phu/xic tac
trén vat liéu Co/AC & nhiét do thap (180 - 200°C).

Nhu két qua ¢ phan 3.3.1 cho thay véi ki thuat oxi héa dong lién tuc (ky thuat mot
giai doan: vt liéu 5Co/AC di chuyén hoa 23,12 - 28,69 % meta-xylene ¢ khoang nhiét do
180 - 200°C trong khoang thoi gian rat ngan 1,85 gidy va téc do khong gian thé tich VHSV
=1936,11 h™. Phan meta-xylene chua chuyén hoa (oxi héa xc tac) s& bi hap phu trén AC.
Néu chi ding o két qua nghién ciu nay thi vat liéu Co/AC chua c6 tinh kha thi do do
chuyén héa con kha thip. Do d6, ludn an dit van dé nghién ctiu ki thuat hap phu/xic tac
trong xur ly meta-xylene. Khac véi oxi hda dong lién tuc, trong d6, oxy khong khi va meta-
xylene dwoc dan dong thoi qua chat xdc tac tai nhiét do phan Gng trong Ky thuat hap
phu/xtc tac, qua trinh xir Iy meta-xylene duoc thuc hién hai qua giai doan: (i), hip phu
meta-xylene véi thoi gian t, va (ii), oxi hoa luong meta-xylene bi hap phu.

Hinh 3.25a 1a mé hinh mé ta k§ thuat hap phu/xtc tac dé xir Iy meta-xylene tai 180
- 200°C. Pau tién, dong khi (gém khong khi va meta-xylene) dugc hap phu trén vat liéu
Co/AC trong mot khoang thoi gian t, (t, < t,, t, 1a thoi gian bat dau quan sat thay meta-
xylene thoat ra khoi reactor dugc xac dinh tir dudng cong thoat). Nging cap dong khi.
Két qua nhan dugc 1a mot cot hap phu meta-xylene ABCO (biéu dién boi duong gach
chéo va chim cham). Sau do, khong khi duoc thdi qua phan da hap phu dé oxi hoa.

Hinh 3.25b 1a mé hinh biéu dién hiéu suat oxi hoa xdc tdc phan meta-xylene da
hap phu trén than hoat tinh.
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Hinh 3.25 a M6 hinh mé ta sy hap phu Hinh 3.25 b. M6 hinh biéu dién
trong dong khi (khng khi + meta-xylene)  hiéu suat oxi hoa xuc tac phan meta-
trong khoang thoi gian t,. xylene da hap phu trén AC sau t,.

Vin dé 1a an xac dinh thoi gian t, nhu thé nao dé giai doan oxi hoa dat hiéu suat
xt Iy meta-xylene 100%? Thoi gian t, cang Ion cang tét nhung phai thoa man diéu kién
nho hon thoi gian t,. Nhu vay, t, chinh 1 diém “mdc” dé xac dinh t,. Duédi ddy trinh
bay viéc xac dinh t, tai hai nhiét @6 phan trng 180°C va 200°C.

3.5.1. Xdc dinh thei gian hdp phu t, ¢ 180°C.

Thuc nghiém duoc tién hanh nhu sau:

Vi két qua xay dung duong cong thoat ctia meta-xylene trén 5Co/AC & trén cho
thoi gian t, = 150 phat nén thoi gian hip phu t, dugc chon 1a 100 phut va 120 phut.

- Bude 1: Giai doan hép phu: thdi dong khi (khong khi + meta-xylene) qua cot vat
li¢u 100 phut (hoac 120 phut).

- Buwéc 2 - giai dogn oxi hda phan meta-xylene bi hap phu trén bé mat than hoat
tinh sau theéi gian hdp phu t,

Dung oxy khdng khi thoi tryc tiép vao 16p vat liéu da hap phu meta-xylene & budc
1 véi Tuu luong dong khong khi W = 2,0 L/h trong khoang thoi gian 250 - 350 phdt.

Sau khi két thuc giai doan oxi hoa, dé biét meta-xylene da bi oxi hoa hét chua, N,
duoc théi qua hé dé “dudi” meta-xylene néu con lai trén bé mat. Két qua dugc trinh bay
trén cac hinh 3.26.
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Hinh 3.16. Luong meta-xylene con lai sau giai doan oxi héa ¢ 180°C
a- Ung vdit, =100 phat  b- Ung vdi t, = 120 phat
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C6 thé d& dang nhén thay sau giai doan oxi hoa bai oxi khong khi, nong d6 meta-
xylene thoat ra khoi reactor hau nhu rat nho, duéi 100ppm, thip hon tiéu chuan duoc
phép thoat ra ngoai khong khi cua meta- -xylene < 200 ppm. Diéu nay chimg to oxy
khong khi da oxi hoa gan nhu hoan toan meta- Xylene trong 16p héap phu bé mit.

Tinh phan dién tich duéi duong cong S, két hop vai biéu thuc (3.19):

—6
[X], = AL T SEPMPAIN IO oy /) (3.19)
60(phut.n™). 22.4(L.mmol~).10~".m(g)
S€ xac dinh dugc lugng meta-xylene con lai sau giai doan oxi hoa.
Trong biéu thire (3.19),
W- luu liwong dong khi N, khir hdp phu (L/h).
S- dién tich gi6i han béi dwong khir hdp phu va truc hoanh (biéu th;
thoi gian) duwroc tinh theo phan mém origin.
m - khoi lwong vt liéu hap phu/xiic tac da ding.
Luong meta-xylene con lai sau giai doan oxi hoa trong truong hop t, = 100 phdt la
[X] = 0,0076 mmol/g va t, = 120 phat la: [X] = 0,0303 mmol/g.
Pé xac dinh hiéu suét cta qué trinh oxi hoa, can x4c dinh dugc lugng meta-xylene
d3 bi hdp phu ¢ bude 1. Lap lai budc 1, sau d6 khir hap phu meta-xylene boi No.
Hinh 3.27 va hinh 3.28 mo ta du@mg khtr hap phu ctia meta-xylene.

800
800 | @ Hap phu 120 phut
~ —@— Hap phu 100 phut
E 600 g
g g 600
:
9 >
2 g
X 4001 £ 400
o) kel
k) 2
2 2
S 200 200 {
O . T T T T T T
0 : ' ' ' 0 50 100 150 200 250 300 350
0 50 100 150 20 250 ot o
Thor gian (ph Hinh  Hinh 3.28. Meta-xylene bi khir hip phu
3.27. Meta-xylene bi khtr hdp phu (hip (hap phu t, = 120 phit ¢ 180°C).

phu tc= 100 phut ¢ 180°C). ’ ?
Tinh phan dién tich dudi duong cong S, két hop véi biéu thuce (3.19):
-6
(x] = WL/ S(ppmpht10 "/ (3.19)
" 60(phat.h™). 22.4(L.mmol™).10 m( )
S& xac dinh dugc luong meta-xylene bi hap phu. Két qua chi ra trong bang 3.8.

Bang 3.8. Luong meta-xylene bi hp phu trong thoi gian t, = 100 phit va t, = 120 pht
t (phat) [X]5, (mmol.g™)

100 0,223
120 0,321
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Nhu vay, hiéu suat ctia qua trinh chuyén hoa hoa hoc meta-xylene trong 16p hap phu
bé mat khi t, = 100 phit 12 96,55% va khi t, = 120 phdt 1a 90,55,0%. Két qua nay dan
dén thoi gian hip phu t, tot nhat duoc lya chon 1a 100 phut. Bay 1a khoang thoi gian hap
phu ma luong meta- xylene trén bé mat khong qua 16n de dam bao hiéu suat oxi hoa dat
xap xi 100%. Néu chon t, nho hon gi tri ndy thi hiéu suat xir 1y thap, s& khong dat hiéu
qué kinh té néu ap dung thuc té.

Vé thoi gian oxi hoa, mac du thi nghiém dé thoi gian oxi hoa tur 250 -350 phat
nhung ¢ thé thay rang ngay sau khoang thoi gian 60 phut, ndong d6 meta- Xylene da
giam xudng dudi mirc cho phép va sau d6 khong giam thém nira. Vi thé co thé thay thoi
gian oxi hda trong k¥ thuat oxi hoa hai giai doan ngan hon so véi ki thuat oxi hoa
dong lién tuc.

3.5.2. Xdc dinh théi gian hdp phu t, ¢ 200°C.

Thue nghiém khao sat thoi gian hap phu t, & 200°C ciing duoc tién hanh tuong tu
nhu ¢ 180°C.

O 200°C, vi t, dugc xac dinh tir dudng cong thoat 1a 120 phut, bai thé hai khoang
thoi gian t, dugc lya chon dé khao sat 1a 80 phit va 100 phut.

Luong meta-xylene bi hip phu sau thoi gian t, = 80 pht va t, = 100 phit ¢ 200°C
cling duoc xac dinh dya vao quan hé ndng d6 meta-xylene bi khtr hap phu theo thoi
gian (hinh 3.29 va hinh 3.30). Két qua thu duoc la:

(i) Khi thoi gian hap phu t, = 80 phat:  [X]°,,.= 0,218 mmol/g.

(ii) Khi thoi gian hap phu t, = 100 phat: [X]°,,. = 0,331 mmol/g.

@
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Hinh 3.29. meta-xylene}bi khtr hip phu Hinh 3.30. meta-xylene bi khir hip phu
(tx =80 phut). (e =100 phut).

Thoi gian (phut)

Luong meta-xylene con lai sau giai doan oxi hoa la [X] = 0,0016 mmol/g véi
=80 phdt va [X] = 0,0019 mmol/g véi t, = 100 phut (hinh 3.31).

Do d6, hiéu suét ctia qua trinh chuyén hoa meta-xylene trong 16p hap phu bé mat 1a:

(1). H =99,22% khi thoi gian hap phu t, = 80 phuit.

(ii). H =99,32% khi thoi gian hap phu t, = 100 pht.

Nhu vay, voi ki thuat hap phu/xtc tac, vat liéu Co/AC xu ly meta- -xylene véi hiéu
suat cao hon nhiéu va thoi gian ngin hon so véi k¥ thuat oxi hda XUc tac trong dong lién
tuc (do chuyen hoa chi dat 23,12 - 28,69% & 180 - 200°C). Thoi gian hap phu ty dat hi¢u
suat xir Iy tot nhat 1a t,= 100 phut & 180°C va t,= 80 phut & 200°C.
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Hinh 3.21. Luong meta-xylene con lgi sau giai doan oxi héa & 200°C
a - Ung véi t, = 100 phut), b- Ung véi 1, = 120 phl]t)
3.5.3. Dong hoc plmn trng oxi hoa meta-xylene trong 10’p lmp phu bé mit.
Phan ng oxi hda meta-xylene trén 16p bé mit duoc gia thiét Ia:

(meta- xylene)hp + (Og)pp — CO, + H0 (3.20)
Téc do phan (ng (3.20) c6 thé biéu dién nhu sau:
d| X
r= [dt]hp =k[X]. [0,], (3.21)

Trong d6, m va n 1a bac cua phan tng ddi véi meta-xylene va oxy.

Vi néng do O, rat I6n so véi meta-xylene, do do, co thé xem [O,]y, = const, va
k.[0,];, =const =k, (ku= hang so toc do bieu kién cua phan tng be mat):

r=Ky [X], (3.22)

Dé xac dinh thuc nghiém phuong trinh (3.22), can phai xac dinh [X]p tai cac thoi
diém phan tng khac nhau, nhu sau:

- Budc 1: Thuc hién hap phu meta-xylene qua reactor chira 0,62g vt liéu 5Co/AC
& t = 180°C, véi luu luong dong khi (meta-xylene + khong khi) W = 2,0 L/h trong thoi
gian hap phu t, = 100 phut.

- Budc 2: Ngung cap dong khi (khdng khi + meta-xylene).

- Buéc 3: Dan dong khong khi qua reactor dé oxi hoa meta-xylene bi hép phu & budc
1 trong thoi gian 10 phat. Sau do, dan dong khi tro N2 (100%) qua reactor dé kha hap phu
tat ca cac phan tar meta-xylene chua phan ang con nam lai & cac tam hap phu dé xac dinh
ndng do meta-xylene bé mat con lai sau 10 phat phan tng (hinh 3.32).

- Cac thao tac (budc 1, budc 2, budce 3) duoc lap lai lién tuc, chi khac thoi gian oxi
hoa & giai doan oxi hoa (budc 3) la: t = 20 phat, t = 30 phat va t = 40 phdat.

Trén hinh 3.32 12 md ta nong d6 meta-xylene bi khir hap phu sau budc 3 dé xéac
dinh ndng d6 meta-xylene con lai sau mdi mét thoi diém t caa qua trinh oxi hoa.
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Hinh 3.32.
(a): Nong dg meta-xylene bj khit hap phu béi N, sau 10 phit phdan ing.
(b): Nong dg meta-xylene bj khit hap phu béi N, sau 20 pht phan iéng.
(c): Néng dé meta-xylene b khir hdap phu béi N, sau 30 phut phan sng.
(d): Nong dg meta-xylene bj khit hap phu béi N, sau 40 pht phan iéng.

Thoi gian (phat)

Tir hinh 3.32 dya vao biéu thirc (3.19) c6 thé xac dinh luong meta-xylene con lai
chua phan ung (g vai cac thoi gian oxi hoa khac nhau: 10, 20, 30 va 40 phut. Két qua
duoc trinh bay trong bang 3.9.

Bdng 3.9. Toc do cua phan tng oxi hoa (meta-xylene) tai t = 180°C
trén vat liéu 5Co/AC theo thoi gian.

) Nhiét d¢ 180°C
tehat) " gp10?7 [ r20° | X}, 107 | Inrg0°
0 32,14 7,69 113,50 -489.29
10 24,80 5,12 139,43 ~527,30
20 20,03 3,33 160,78 570,39
30 18,09 2,38 170,93 604,03
40 16,90 2,00 177,78 621,46

T s6 lidu cua bang 3.9, c6 thé thiét 1ap d6 thi phu thudc cia nong do meta-xylene

theo thai gian (hinh 3.33).

Tdc do tuc thoi ry, duge xac dinh theo phuong phap tiép tuyén. Cac két qua tinh

toan duoc chi ra trong bang 3.9.
Tu phuong trinh (3.22), tacé: Inr, =Ink, +min [X]hp

(3.23).
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Tir cac s6 liéu ¢ bang 3.9 c6 thé thiét lap do thi biéu dién mdi quan hé tuyén tinh
theo phuong trinh (3.23) nhu trén hinh 3.34.

0.35

a4
0.30 -
_ -4.8
%’ 0.25
é 5.2 1
2020 £
X -5.6
0.15 Inr = 2.0932. In[X], - 2.4278
-6.0 R?=0.9813
®
0.10 T T T T -6.4 . r r T T T T
0 10 20 30 40 50 19 -18 -17 -16 -15 -14 -13 -1.2 -1.1
i Thoi gian (phut) . In [>f] ,
Hinh 3.33. Moi quan hé gitra nong Hinh 3.34. Bo thi tuyeén tinh
d6 meta-xylene theo thoi gian “Intpy - IN[X]np".

phan (g khac nhau tai 180°C.

Tu hinh 3.34 nhan dugc: hang s6 téc do biéu kién ky = 0,089 (mol™.g*.h™) va bac
cua phantng m ~ 2.

Do do, tir cac két qua thuc nghiém di xac nhan rang phan tng oxi hoa meta-
xylene bang khong khi xay ra trong 16p hap phu bé mit Ia phan @ng bac 0 d6i véi O,,
bac 2 ddi véi meta-xylene hap phu, ¢ dang:

=Ko XTI, (3.24)

Dua vao phuong trinh (3.24) c6 thé tinh toan thoi gian can thiét dé thuc hién

chuyen héa mot lugng meta-xylene hap phu ban dau [X], dén nong do [X] mong

muén (dé dam bao an toan cho moéi trudng) theo su bién d6i tu biéu thic (3.25) dén

biéu thuc (3.30).
d[Xx], ) d[Xx]
- =k X (3.25) _[X]h:; = Ky, dt (3.26)
[Xf‘ AX]rp j k., dt (3.27) 1 [ K 3.28
— . — = 1 .
[Xo [X]hp " [XTrp X ) %
1 1 1 11
== |=k,t 3.29 t=| —-— | — 3.30
LXL [X]J "k 429 LXL [Xlo} 0

Do do, tur (3 30), chling ta co thé tinh toan dugc thoi gian oxi hoa trong 16p hap
phu bé mat va cd thé thiét ké cac hé thiét bi xt Iy VOCs dat do chuyén héa 100% &
nhiét do kha thap < 200°C theo mot mé hinh tdi vu mong muén.

3.5.4. Thao ludn vé co ché phdn irng oxi héa meta-xylene V0T Oy)-

Nhu & muc 3.4.3, chung ta da xac dinh phuong trinh toc d6 phan tng oxi hoa
meta-xylene trén vat liéu 5Co/AC trong diéu kién dong lién tuc 1a:

=Ky 'P>225

Va co ché phan tng ciing di dugc dé nghi nhu muc 3.4.2.
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Néu &p dung k¥ thuat hap phu/xic tac hai giai doan phuong trinh tc d6 tim ra Ia:

2

r=Kk, .[X]hp
Két qua d6 chung to rang, phan tng meta-xylene tuan theo mot co ché khac véi co
ché da dé xuat cho ky thuat dong lién tuc.
C6 thé @& nghi co ché hap phu/x(c tac oxi hda bé mat ddi véi meta-xylene nhu sau:
(i), Cac phuc hép phu (X-AC)p, duoc hinh thanh trong cac vi mao quan nho cac

tuong tac xép chong m-m, tic dung véi cac tam phuc (Cos0.- O2)np theo phuong trinh
phan ang:

2(X —AC)hp +(C0304 -0, )hp
(ii), Sau do6, X, va O, trong noi cau phic (X,-C030,4-O,)p, tuong tic véi nhau dé
tao ra CO, va H,O0:

(X,-Co0,0,-0,) +2AC  (3.31)

hp

(X, -Co,0,-0,), —=a CO, +b H,0+Co,0, (3.32)
Gia thiét rang, giai doan (3.32) 1a cham nhat va quyét dinh toc d6 phan tng bé mit :
(X2 )hp +(O2 )h %COZ +H.,0 (3.33)
Do dé, ta co: r =299 o (3.34)

pubm dt 2 "~ phuc

Trong do, Opnuc la phan bé mat vat liéu 5Co/AC bi hap phu boi phtc (X,-C030.,-
O Va k; la hang s6 toc do cua giai doan (3.32)
0 Kk
phuc

Vi rang: =—1=K 3.35
ang 902-9x2 k,l 1 ( )
Nén 0, = Ki.00,.0,7 (3.36)

Véi 00, va 0x 14 lan luot phan bé mat vat liéu 5Co/AC bi hap phu boi oxy va
meta-xylene va K,.0,, = const.
M3t khac, theo dong hoc cua phan wng xuc tac di thé:
K,.P
0, =q, —x"x_
1+ K, P,

2
. K,.P,
Khi ay, r= kZ.Kl.OOZ.[qO.1+ Kx-ij (3.37)
Néu gia thiét Ky.Px << 1 va dat k, =k,.K.0,,.9,°.K2
Thi phuong trinh téc d6 s& c6 dang :
om = K- (P )’ (3.38)

Phuong trinh dong hoc (3.38) kha trung hop voi phuong trinh thuc nghiém (3.24).

Nhu vay, tir cac két qua nghién ciru cho thay:

- Bang k¥ thuat hap phu/xtc tac (ky thuat hai giai doan) va sir dung vat liéu ludng
chtrc ning hap phu/xic tdc Co/AC da xur ly hiéu qua meta-xylene véi hiéu suat 96 -
99% Vi thoi gian t, = 100 phit ¢ 180°C va t, = 80 - 100 phut & 200°C va VHSV =
1936,11 h™.

Phuong trinh dong hoc véi k thuat nay 1a: 1 = Ky [ X’ , V6i Ky = 0,089 (mol™.g".h™?).
Co ché cua qua trinh oxi hda meta-xylene bai oxy khong khi ciing dua trén hai gia thiét (i)
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O, hap phu uu tién trén tim Co30, dudi dang phan tir O, (Co304-O)p, VA (ii) meta-xylene
hap phu uu tién trén cac tAm than hoat tinh AC, hai phtc hap phu (X-AC)y, cung két hop
v6i mot tim (C0304-02)p, dé tao ra mot phirc bé mit méi (X2-C0304-Oy)rp, phdn tng giia X
va O xay ra trong phic hap phu. Phuong trinh dong hoc dugc tim ra véi ky = 0,089
(mmol™.g".h™), kha phr hop véi thyc nghiém r =k, [X]?

hp *
KET LUAN

Trén co s& cac két qua da trinh bay trong luan an, c6 thé rat ra cac két luan nhu sau:

1. ba tong hop thanh cdng vat liéu ludng chic nang hap phu/xuc tac trén co sd
coban oxit va than hoat tinh Tra Béc. Vat liéu duoc danh gia dic trung hoa 1y bang cac
ky thuat TEM, BET, TPR-H,, XPS va TPD-0O,. Két qua cho thay: coban oxit phan tan
trén AC ¢ dang Co30,4. Cac cum C030,4 nano siéu nhd phan tan trong cac vi mao quan
ctia AC 14 cic tdm c6 hoat tinh xtic tic tot cho qua trinh oxi héa meta-xylene. Cac cym
hat coban oxit kich thuéc 16n ~ (20 - 25 nm, mau chira 5,0%Co) phan tan kha déu din
trén bé mit ngoai cuia AC.

2. Pa nghién ctru tinh chat hip phu meta-xylene trén than hoat tinh va két qua
cho thiy trén than hoat tinh c6 hai ving hap phu riéng biét tiiy thudc khoang nhiét do
va ng v6i hai gid tri nhiét hap phu khac nhau. Su hdp phu cta meta-xylene trén than
hoat tinh dugc gia thiét 1a do twong tac xép chong n-n va khong bi canh tranh bai oxy
khong khi. Sy ¢ mat caa Coz0, 1am giam khong dang ké dung lwong hip phu cua
than hoat tinh.

3. Pa nghién ciu qua trinh oxi hda meta-xylene bang oxi khdng khi trén vat liéu
ludng chirc nang Co/AC theo k¥ thuat oxi hda mét giai doan. PO chuyén héa meta-
xylen dat 23 - 55% & 180 - 250°C & diéu kién VHSV = 1936,11 h™ luu lugng dong khi
W =2,0L/h.

4. Ba dé xuat k§ thuat hap phu/xuc tac (ky thuat oxi hoa hai giai doan) két hop Véi
sir dung vat liéu ludng chic niang hip phu/xuc tac Co/AC dé xir Iy meta-xylene voi
hiéu suat 99% trong khoang nhiét d6 180 - 200°C va VHSV = 1936,11 h™.

5. Pa dé xuat quéa trinh oxi hdéa xdc tac meta-xylene xay ra theo co ché
Langmuir-Hinshelwood, trong d6 meta-xylene duoc uvu tién hap phu trén than hoat
tinh va Co;04 dong vai tro 1a tam hoat tinh, wu tién hap phu oxy khdng khi.

6. Bong hoc cua phan tng oxi hda xuc tdc meta-xylene la khac nhau khi k¥
thuat thuc hién khac nhau. Véi ky thuat dong lién tuc, phuwong trinh dong hoc cé
dang r=k, .P2%. Trong khi véi ki thuat hap phu/xuc tac hai giai doan, dong hoc

cua phan ung theo qui luat bac 2 d6i véi meta-xylene: r=k, [XT, .



DANH MUC CAC CONG TRINH PA CONG BO
CO LIEN QUAN PEN LUAN AN

. Phung Thi Lan, L& Minh Cam, Nguyén Hitu Pha, Nghién cau hap phu va
oxi héa m-xylen trén vat liéu than hoat tinh tam coban oxit trong ché do vi
dong Phan 1. Béng hoc phdn ing, Tap chi Xdc tac va hap phu T.2 N°2,
p89-95 (2013).

. Phung Thi Lan, L& Minh Cam, Nguyén Hitu Pha, Nghién ciru hap phu va oxi
hoa m-xylen trén vat liéu than hoat tinh tim coban oxit trong ché d6 vi dong,
Phan 2. Bdc trung vdt liéu, Tap chi X(c tac va hap phu T.3 N°1, p.61-67
(2014).

. Phing Thi Lan, L& Minh Cam, Nguyén Hitu Phi, Nghién citu hap phu va oxi
hoa m-xylen trén vat liéu than hoat tinh tam coban oxit trong ché dé vi dong,
Phdn 3. Hoat tinh xdc tac cua cobalt oxit phan tan trén cac chdt mang khac
nhau: than hogt tinh va oxit nhém, Tap chi Xic tac va hap phu T.3 N%,
p114-210 (2014).

. Nguyén Hitu Phu, Lé Minh Cam, Phuing Thi Lan, Nguyén Hoang Hao, Hap phu
va phan &ng oxi hda xUc tac cac hop chét hitu co d& bay hoi (vocs) trong 16p hap
phu bé mat (Ihpbm) chat xdc tac phan Gng oxi hda xdc tac cac hop chat hiru co
dé bay hoi (vocs) trong 16p hap phu bé mat (Inpbm) chét xuc tac, Tap chi Xic
tac va hap phu T.4 N°1, Tr.141-148 (2015)

. Lan Thi Phung, Hung Van Hoang*, Hao Hoang Nguyen, Phu Huu Nguyen,
The Study on Characterization, Adsorption and Oxidation Properties of M-
Xylene over AC-5%Co Material , Elixir Materials Science 93 p. 39733-
39736 (2016).




