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TOM TAT: Nguyén liéu ban dau Cr,Osduwoc diéu ché bang phurong phép phan hiy nhiét
muoi bicromat va bién tinh bang cach séc nhiét véi KCl nong chay ¢ 800°C ¢ céc thoi gian
khéac nhau. Diz liéu XRD cho thdy cac mau bién tinh van c6 cau tric a-Cr, O khdng thdy ddu
hiéu xudt hién ciia pha khéc. Dir liéu XPS ciing chi cho thdy lwong vét cia Cl trén bé mat. Céc
hat tinh thé tirong déi dong déu ¢ trang théi tu hop véi kich thuréc hat khoang 20 nm.

Cac mau bién tinh ¢ hogt tinh xtic tac cao hon cac mdu ban dau. Trong phdn ing oxi
héa congo dé bang oxigen khong khi cao nhdt 1a 95,08% so véi 69,80% cua mau xdc tac
khong bién tinh va 0,81% khi khéng co6 mat xtc tac. Trong xi |y nudc kénh Nhiéu lgc (Thi
Nghé, thanh phd Ho Chi Minh), két qud sir dung xdc tac tot nhat |a sau 3 ngay xiz ly, COD cia
nude thai chi con 9,84 mgO./L.

1. GIOI THIEU

Crom(l11) oxid c6 vai tro xuc téc dac trung |a hoat héa oxigen cho nhiéu phan ung oxi hoa-
khir, Mic du hoat tinh ciia Cr,05 d& dugc nhiéu cdng trinh nghién ciru va céc két qua trng dung
kha ning xGc tac caa Cr,0; da duoc khing dinh, xu huéng hién nay lai mong mubn ting cao
hon nita hoat tinh cia Cr,O; bang nhitng hinh thirc bién tinh khac nhau. Mét trong nhitng bién
phép sir dung la halogen hdéa mét phan Cr,05 nham bién tinh bé mat Cr,0s, 1am gia ting cac
tam hoat hoa cua xuc tac. Céc phuong phédp da cong bd tap trung cha yéu vao viéc sir dung téc
nhan hal ogen héa dudi dang khi trén bot oxid crom. Viéc sir dung hdn hop Cl, va 0, c6 thé thu
duoc san phim & CrO,Cl, hoic CrCl; tly theo diéu kién phan tng [2,3] Bién phép clor héa
Cr,0; biang HCI cho hiéu suit clo héa bé mat thap, chi vai %Cl trén bé mat Cr,O; sau nhiéu
gio phan &ng. Hé thong thiét bi an toan véi méi truang cho cac phan tng cé pha khi 3n mon
ceo lavan dé can quan tam. Mot so phuong phép fluor héa dang chu ¥ trong d6 c6 phan tng
pha rin flour hoa Cr,0; bang (NH,),CrFs hinh thanh cac pha CrO, Fy trén bé mat c6 hoat tinh
Xuc tac oxi hoa cao hon Cr,0; [1,4]. Nghién ctu nay cho thay co the thuc hién thé halogen
bang phan wng pha rin. Trong pham vi dé tai ndy, chang téi tién hanh bién tinh Cr,O; bang
KCI khan va khao sét hoat tinh x(c t&c ciia chlng trén co so phan ing oxi hoa bang oxigen
khéng khi déi twong congo do trong phong thi nghiém va trén déi twong thuc té 1a nude kénh
Nhiéu Loc.

2. THUC NGHIEM

2.1.Phwong phép tao mau

Cr,0; dugc didu ché bang cach nung (NH,4),Cr,0; & 300°C. Cr,O; duoc bién tinh bing
phan tng sbc nhiét voi KCI nong chay trong mot thoi gian ngin. Hoa tan hoan toan KCl vao
nuée vé6i luong tdi thiéu rdi tron déu vai Cr,05 dlng theo ti 18 can thiét. Tién hanh siy kho hdn
hop thd ¢ 120°C. Nung hdn hop khd & nhiét do 800°C trong 5-10 phit. O nhiét d6 nay KCl da
néng chay. Sau d6 mau duoc rira bang nudc cat cho dén khi c6 phan ang am tinh khi kiém tra
Cr(V1) vaCl~ vaduoc siy khd ¢ 120°C trong 2 gio.

Mau dugc ky hiéu dwa vao thanh phan khéi lugng KCl: Cr,05 nhu sau
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Ky hiéu TO T1 T2 T3 T4 T5 T6 T7 T8 T9
mKCl: mCr,03 0 1:.0,2 1.0,4 1:.0,6 1:.0,8 1.1 0,81 0,6:1 0,4:1 0,21

2.2.Phwong phép khao sat cdu tric va hinh thai tinh thé cia san phim bién tinh

Céu trdic tinh thé cia c&c san pham ran dugc khao sét bing phuong phép nhiéu xa tia X
(XRD) trén may Siemens D5000 véi nguon Ka Cu. Hinh théi hat pha ran dugc danh gia qua
anh Kinh hién vi di¢n ta quét (SEM) thuc hi¢n trén may Hitachi S4800 FESEM va qua anh
kinh hién vi dién tir truyén qua (TEM) trén méy JEM 1400.

2.3.Phan &ng khao sat heat tinh xuc tac

Hoat tinh xuc tac cua cac MAu san ‘phém duoc nghién cau trén co sy phan ang oxi héa
congo do bang oxygen khong khi tai dieu nhiét do va ap suat phong. Nong do congo do ban
dau dugc co dinh [a24,8mg/l, luong xuc tac sir dung 1a 3g/l, khong khi dugc suc lién tuc qua
hé thong trong suét qua trinh phan Gng. Hé sb chuyén hoa congo d6 dwgc danh gia bang
phuong phép trac quang tai budc sdong 490nm ¢ pH 8,6.

Phan (ing xir 1y nudc kénh Nhiéu 1o¢ ciing dugc tién hanh dudi cling diéu kign, mic do xir
ly dugc danh gidgqua chi s6 COD.

3. KET QUA VA BIEN LUAN

3.1.Khao sat cAu trac va hinh thai tinh thé

Pho nhidu xa tia X XRD cua cac mau khao sét cho thdy cac mau tinh thé trude va sau khi
bién tinh bang cach soc nhiét véi KCI ndng chay déu c6 cau tric a-Cr,0s. Khong thiy dau
hiﬁ:u xuat hié;n cua pha khac nhu CrOZCIz,’CrCI 3,... Phd XRD con cho ’théy tinh thé mau g:é
CAu trdc bat 6n dinh va c6 kich thudc hat rat nho. Tuy nhién cac mau bién tinh c6 cau tric on
dinh hon vakich thudc hat 1on hon.
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Hinh 1.Phd nhiéu xa tiaX ciamiu TOvaT4
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_ Cécnhan xét vé hinh théi tinh thé ndy ciing duoc tél xéc nhan quaviéc do kich thuoc hat
bang phuong phdp BET vaanh SEM, TEM.

Hinh 3. Anh chyp SEM cuamiu T4

Hinh 4.Anh chup TEM ciiamiu TO Hinh 5. Anh chyp TEM ciamiu T4

Kich thuéc hat cia mau TO phan b trong khoang gan 20 nm, trong khi céc hat tinh thé
ctia mau T4 co kich thuge [on hon 20 nm. Céc hat tinh thé caa mau TO kha dong déu, trong
khi cac hat cia mau T4 da xuat hién nhiéu hat c6 kich thugc 16n hon han. Dién tich bé mat
riéng xéc dinh bing BET cia mau T4 bién tinh giam 20,4% so véi mau TO chua bién tinh (ti
39,37 xubng 31,33 m%g)

Nhu vay, khi sdc nhiét véi KCI néng chay da co si té két tinh caa mau khién cho tinh thé
c6 cau tric 6n dinh hon va kich thude hat 16n hon phil hop véi két qua phan tich XRD.

Bang 1.Dién tich bé mit riéng ciia c&c mau TO va T4 do bang BET

Mau Dién tich bé mit riéng, m?/g
TO 39,37
T4 31,33

3.2Panh gid heat tinh xtc tac qua s oxi hda congo dé

Khao sat kha nang oxi hda congo dé bang oxigen khdng khi khi khdng co xtc tac

D¢ 50 sénh chting t6i tién hanh khio sét kha nang oxi héa congo do bing oxigen khang khi
khi khong c6 xtc tac.Hi¢u suat chuyen hda congo do sau 180 pht rat thap, chi khoang 0,81%,
xem nhu khéng déang ké.
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Khao sét anh hueeng ciia ti 16 khai liegng KCI: Cr,05 khi tién hanh bién tinh xdc tac
~ Sau 180 phdt phan wng, hiéu suat chuyén héa congo do hau nhu khong doi. Mau xtic téc
bien tinh T4 cho hi¢u suat chuyén héa cao nhat a 95,08% so véi 70,81% cua mau xUc tac
khong bién tinh.
Bang 2. Hiéu suit chuyén hda congo doé theo thoi gian khi cd mat xuc téc

t, phat 0 30 60 90 120 150 180
T0 0,00 38,93 54,03 59,73 66,11 71,48 70,81
T1 0,00 34,32 37,29 54,13 62,71 70,63 70,96
T2 0,00 34,23 38,59 51,01 62,08 70,81 71,14
T3 0,00 43,29 60,07 72,82 76,17 79,53 79,53
T4 0,00 66,89 79,67 82,62 85,25 93,12 95,08
T5 0,00 51,48 61,31 68,85 79,67 88,20 89,84
T6 0,00 71,70 72,67 77,81 82,64 85,53 85,53
T7 0,00 72,03 73,63 79,10 81,67 82,31 86,17
T8 0,00 45,02 60,13 70,42 77,17 84,89 85,21
T9 0,00 39,02 44,59 51,48 58,69 71,80 72,13

Khdo st anh hurong cia thoi gian tién hanh bién tinh xtc tac

Céc khao s&t dinh huéng cho thdy thoi gian nung it hon 5 phiit khong di dé KCI néng
chdy hoan toan nén quatinh bien tinh chi xay ra cuc bo. Khi tang thoi gian nung 1én 10 phut
thi hiéu’suat,chuyén héa congo do giam rd rét, hién tuong té két tinh bé mat tang va hién
tegng két khoi xay ralam giam cac tam hoat héa khién cho hoat tinh xac téc giam.

Bang 3. Hiéu suat chuyén hda congo do (%) véi cac mau x(c téc dugc bién tinh trong 5 pht

(T4) va 10 phit (T4-10)
t, phat 0 30 60 90 120 150 180
T4 0,00 66,89 79,67 82,62 85,25 93,12 95,08
T4-10 0,00 48,81 54,27 63,82 75,43 84,30 88,05

3.3.Panh gia hoat tinh xdc tac qua xir Iy nwéc kénh Nhiéu Lc

Chuing téi tién hanh xu | nugc kénh Nhiéu Loc khi ¢ mat mau T4 véi hoat tinh xdc tac
t6t nhat va so sanh véi hoat tinh x(c téc cia mau TO. Két qua (Bang 4) cho thiy cac mau xdc
t&c bién tinh TO va T4 déu co hiéu qua xUc t&c trong qua trinh xu 1y c&c chat thai c6 trong
nuée thai kénh Nhiéu Loc nhung mau bién tinh T4 cho hiéu qua tét hon rd rét. Khi sir dung
xuc téc T4 thi sau 3 ngay xir ly COD cua nu6e thai chi con 9,84 mgO,/L.
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Bang 4.Chi s COD (mgO./L) caanudc kénh Nhiéu 16¢ trong 3 ngay xur 1y vai xtc tac TO va

T4

TO T4
Khoi diém 595,20 595,20
Ngay 1 396,80 148,80
Ngay 2 288,31 85,61
Ngay 3 111,19 9,84

3.4.Bién luan

Qué trinh bién tinh khéng Iam thay ddi cAu tric pha caa Cr,0; ban dau hoic néu co thi rat
thap vi khdng thé hién trén phd XRD. Tuy nhién no 1am ciu tric tinh thé hdan chinh hon, kich
thude hat tang va dién tich bé mit riéng giam do sy tai két tinh. Day déu |a nhitng yéu tb 1am
giam hiéu nang trén mot loai xuc tac hda hoc xéc dinh. Tuy nhién cac két qua danh gia hiéu
qua xUc tac trén congo do va trén nuéc kénh Nhiéu [oc déu cho thdy mau bién tinh thé hién
hoat tinh oxi hoa tét hon. Diéu ndy cho thiy ¢ xay ra sy bién tinh hda hoc va nhiéu kha nang
d& co sy thay thé oxigen bang clor ngay trén bé mat Cr,0s, chinh sy bién ddi ndy da cai thién
hiéu nang x(c téc. Phuong phép tién hanh rat don gian bén canh viéc cai thién hoat tinh xuc
téc ladiéu kign thuan loi dé co thé tién hanh nghién ciru sau hon vakha nang ng dung thyc té
larat kha thi.

4KET LUAN

Céc mau Cr,0; bién tinh clor hda bing cach sdc nhiét vsi KCI néng chay & 800°C trong
thoi gian 5-10 phut van gitr cAu tric a-Cr,0; khong thay dau hiéu xuat hién cua phakhac qua
pho XRD. Quatrinh bién tinh bang sbc nhiét 1am cho tinh thé pha ran té két tinh nén c6 ciu
tric 6n dinh hon vakich thuéc hat 16n hon. Hiéu qua xdc tac ddi véi phan tng oxi hda congo
d6 bang oxigen khong khi cao nhét 1a 95,08% so véi 70,81% ciia mau xUc téc khong bién tinh
va 0,81% khi khdng c6 mit x(c tac ciing nhu kha nang xu 1y vuot troi cia mau bién tinh trén
nude kénh Nhiéu 16¢ cho thiy day 1a huéng nghién ctru c6 ¢6 kha niang tng dung thuce té cao.

MODIFICATION OF a-Cr,03; BY KCl FOR WATER TREATMENT
APPLICATION

Huynh Thi Kieu Xuan, Nguyen Ngoc Khanh Van, Nguyen Huu Khanh Hung
University of Science, VNU-HCM

ABSTRACT: The starting material Cr,O; was prepared by thermal decomposition of
bichromate salts and followed by thermal shock with molten KCl at 800°C in varied periods.
XRD data indicated modified samples were still a-Cr,O; without any trace of other phases.
XPS data showed a trace amount of Cl on surface. The agglomerated particles were relatively
uniform. The modified samples had a higher catalytic activity than the initial samples. For
oxidation of Red Congo by air, the conversion reached 95,08% for modified samples as
compared with 69,80% for initial samples and 0,81% if no catalyst was used. For treatment
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water from Nhiéu Lgc canal (Thi Nghe, HCMC), best result was obtained after 3 day
treatment, COD of waste water diminued to 9,84 mg O./L.
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