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XUC TAC XU LY NUGC

Huynh Thi Kiéu Xuan, Nguyén Ngoc Khinh Van, Nguyén Hiru Khanh Hung
Trudng Pai hoc Khoa hoc Ty nhién, PHQG-HCM
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TOM TAT: Nguyén li¢u ban dau Cr;0sdugc diéu ché bang phzrcmg phdp phan huty nhiét
mudi bicromat va bién tinh bang cdch soc nhiét voi KCI nong chay ¢ 800°C ¢ cdc thoi gian
khdc nhau Di¢ liéu XRD cho thay cde mdu bién tinh vén cé cdu tric o:—Cr; 0;. khong rhay déu
hiéu xudt hién ciia pha khdc. Dik liéu XPS ciing chi cho thdy lugng vét cua Cl trén bé mat. Cdc
hat tinh thé tuong doi dong déu ¢ trang thdi tu hop véi kich thude hat khoang 20 nm.

Cdc mdu bién tinh cd hoat tinh xiic téc cao hon cdc mdu ban déu. T rong phan umg oxi
hda congo do bang oxigen khong khi cao nhdt la 95,08% so véi 69,80% ciia mdu xic tdc
khong bién tinh va 0,81% khi khong co mdt xic tdc. Trong xur Iy medc kénh Nhiéu lgc (Thi
Nghe, thanh phé H6 Chi Minh), két qua sir dung xiic tdc t6t nhat la sau 3 ngay xu ly, COD cua
nudoc thai chi con 9,84 mgO,/L.

1. GIOI THIEU

Crom(III) oxid c6 vai trd xic tic dac trung la hoat héa oxigen cho nhiéu phan img oxi hda-
khir, Mic di hoat tinh ctia Cr,O da dwoc nhiéu cong trinh nghién ciru va cac két qua img dung
kha ndng xic tac cua Cr,Os da duoc khﬁng dinh, xu huéng hién nay lai mong mudn tang cao
hon nita hoat tinh ctia Cr,0; bang nhitng hinh thic bién tinh khac nhau. Mot trong nhung bién
phép sir dung la halogen héa mét phan Cr,O; nham blen tinh bé mat Cr,0;, lam gia tang cac
tam hoat héa cia xiic tac. Cac phuong phap di cong bd tap trung chii yéu vao viéc sir dung tac
nhan halogen héa dudi dang khi trén bt oxid crom. Viéc sir dung hén hop Cl, va O, c6 thé thu

duoc san pham 1a CrO,Cl, hodc CrCls tuy theo diéu kién phan ung [2, 3] Bién phap clor hoa
Cr,04 bang HCI cho hiéu suét clo héa bé mit thap, chi vai %Cl trén bé mit Cr,0; sau nhidu

gid phan ung. H¢ théng thiét bi an toan voi méi trudng cho cac phan ing c6 pha khi an mon
cao la van dé cin quan tdm. M6t s& phwong phap fluor hoa dang chi ¥ trong d6 c6 phan tng
pha rén flour hod Cr,0; bang (NH4),CrFg hinh thanh cac pha CrO,F, trén bé mat cé hoat tinh
xtic téc oxi héa cao hon Cry0; [1,4]. Nghlen ctru nay cho thay co the thuc hién thé halogen
bang phan ung pha rin. Trong pham vi dé tai nay, ching t6i tién hanh bién tinh Cr,05 bang
KCI khan va khao sat hoat tinh xtc tac cia ching trén co s& phan ing oxi héa bang oxigen
khéng khi dbi twong congo dé trong phong thi nghiém va trén dbi tuong thue té 14 nude kénh

Nhiéu Lc.

2. THYC NGHIEM

2.1.Phuwong phép tao miu

Cr,0; duoge diéu ché bang cach nung (NH,),Cr,0; & 300°C Cr,05 dugc bién tinh bang
phén g sbc nh1¢t voi KC] nong chay trong m¢t thoi gian ngan Hoa tan hoan toan KCI vao
nudc voi 1m;m§ t6i thiéu rdi trén déu véi Cr,0; dun% theo ti 1é cin thiét. Tten hanh say kho hén
hop thé & 120°C. Nung hén hop khé & nhiét dd 800°C trong 5-10 phit. O nhiét d6 nay KCI da
néng chay. Sau d6 mau dugc rira bing nudc cit cho dén khi c6 phan ting 4m tinh khi kiém tra
Cr(VI) va CI” va dugc siy khd & 120°C trong 2 gid.

Mau duge ky hiéu dya vao thanh phz;”m khoi lugng KCI: Cr;0; nhu sau
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Ky hiéu TO Tl T2 T3 T4 15 T6 7 T8 T9
mKCl: mCr,0, 0 1:0,2 1:0.4 1:06 | 1:08 | 0.8:1 0,6:1 0,4:1 0,2:1

2.2.Phwong phép khio sit cau triic va hinh théi tinh thé ciia sin pham bién tinh

Chu trtc tinh thé cia cac san phém ran dugc khao sat bang phuong phap nhiéu xa tia X
(XRD) trén méay Siemens D5000 voi ngudn Ka Cu. Hinh thai hat pha rdn dugc danh gia qua
anh Kinh hién vi dién tir quét (SEM) thuc hién trén may Hitachi S4800 FESEM va qua anh
kinh hién vi dién tir truyén qua (TEM) trén may JEM 1400.

2.3.Phan #wng khao sat hoat tinh xiic tac

Hoat tinh xtc tic clia cdc miu sin pham duge nghien cu'u trén co s& phan g oxi hoéa
congo do bang oxygen khong khi tai diéu nhiét d6 va ap sudt phong. Nong do congo d6 ban
dau dugc 6 dinh 1a 24,8mg/l, lugng xuic tdc sir dung 12 3g/1, khong khi dugc suc lién tuc qua
hé théng trong sudt qué trinh phan mg. Hé sb chuyén héa congo d6 dugc danh gia bing
phuong phap tric quang tai budc song 490nm & pH 8.6.

Phan rng xir ly nuéc kénh Nhiéu 1c ciing duge tién hanh dudi ciing diéu kién, mic do xir
ly duoc danh gia qua chi s6 COD.

3. KET QUA VA BIEN LUAN
3.1.Khao sat cAu triic va hinh thdi tinh thé

Phé nhiéu xa tia X XRD ctia cac méu khao sat cho thay chc mAu tinh thé trudc va sau khi
bién tinh bang cach sdc nhiét véi KCI néng chay déu c6 chu tric o- Cr,0;. Khéng thay déu
hleu xuit hlen cua pha khac nhu CrO,Cl,, CrC];, Phé XRD con cho thay tinh the mau co
cu triic bit én dinh va c6 kich thude hat rit nhé. Tuy nhién cac mau bién tinh ¢6 cdu tric én
dinh hon va kich thwde hat 16n hon.
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Hinh 1.Phd nhiu xa tia X ctia mau TO va T4
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. Cac nhan xét vé hinh thai tinh thé nay ciing dwoc tai xac nhan qua viéc do kich thudc hat
bang phuong phap BET va anh SEM, TEM.

Hinh 2.Anh chyp SEM cua mau T0 Hinh 3. Anh chup SEM cua miu T4

Hinh 4.Anh chup TEM ciia mau TO Hinh 5. Anh chup TEM ctia mu T4

Kich thuéc hat cia mdu TO phan b6 trong khoang gin 20 nm, trong khi cc hat tinh thé
ctia mau T4 c6 kich thude 16n hon 20 nm. Cac hat tinh thé ciia mau TO kha dong déu, trong
khi céc hat cia miu T4 da xuét hién nhiéu hat cé kich thudc 1én hon hén. Dién tich bé mat
riéng x4c dinh bing BET ctia mau T4 bién tinh giam 20,4% so v&i miu TO chua bién tinh (tir
39,37 xubng 31,33 m%g)

Nhu véy, khi séc nhiét voi KCI néng chay da c6 su tai két tinh ciia mau khién cho tinh thé
¢6 cdu triic 6n dinh hon va kich thudc hat 16n hon phu hop véi két qua phén tich XRD.

Bang 1.Dién tich bé mat riéng ciia cdc miu TO va T4 do bing BET

Miu Dién tich bé mat riéng, m%/g
TO 39,37
T4 31,33

3.2.Panh gia hoat tinh xic tic qua sw oxi héa congo dé

Khdo sdt kha néng oxi héa congo do bang oxigen khéng khi khi khong cé xic tdc

Dé so sanh ching t6i tién hanh khao st kha ning oxi héa congo do bang oxigen khong khi
khi khéng c6 xiic tic.Hiéu sut chuyén héa congo do sau 180 phut réat thap, chi khoang 0,81%,
xem nhu khong dang keé.

Trang 37



Science & Technology Development, Vol 12, No.10- 2008

Khdo sdt énh huomg ciia ti Ié khéi luong KCI:Cr,0; khi tién hanh bién tinh xiic tdc
~ Sau 180 phut phan {ng, hiéu ‘suét chuyén hoa congo do hu nhu khéng ddi. Mﬁu xlc tac
bién tl'nh' T4 cho hiéu suat chuyén hda cao nhat la 95,08% so vdi 70,81% cua mau xuc tac
khong bién tinh.
Bang 2. Hiéu suit chuyén héa congo do theo thoi gian khi c6 mit xiic tac

t, phut 0 30 60 90 120 150 180
TO 0,00 38,93 54,03 59,73 66,11 71,48 70,81
Tl 0,00 34,32 3729 | 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
TS 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 4459 | 51,48 58,69 71,80 72,13

Khdo sadt anh huong cua thoi gian tién hanh bién tinh xic tdc

Céc khao sat dinh hudng cho thiy thoi gian nung it hon 5 phiit khéng du dé KCI néng
chay hoan toan nén qua tinh bién tinh chi xay ra cuc bd. Khi tang thdi gian nung lén 10 phit
thi hiéu sudt chuyen hoéa congo do giam rd rét, hién tuong téi két tinh b& mit ting va hién
twong két khoi xay ra lam giam cac tdm hoat hoa khién cho hoat tinh xdc tic giam.

Bang 3. Hiéu suit chuyén hoa congo dé (%) vdi cac méu xiic tac duoc bién tinh trong 5 phat
(T4) va 10 phit (T4-10)

t, phit 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 xic tac qua xir Iy nwée kénh Nhiéu Loc

Ching t6i tién hanh xir li nwéc kénh Nhiéu Léc khi c6 mat mau T4 véi hoat tinh xic tac
tbt nhét va so sanh véi hoat tinh xuc tic ctia mau T0. Két qua (Bang 4) cho thay cdc mau xuc
tac bién tinh TO va T4 déu c6 hiéu qua xuc tac trong qué trinh xur ly cac chat thai c6 trong
nuéc thai kénh Nhiéu Loc nhung mau bién tinh T4 cho hiéu qua t6t hon rd rét. Khi sir dung
xuc tac T4 thi sau 3 ngay xir ly COD ctia nude thai chi con 9,84 mgO,/L.
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Béang 4.Chi s6 COD (mgO,/L) ctia nudc kénh Nhiéu Ic trong 3 ngay xir ly vai xic 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 ludn

Qua trinh bién tinh khong lam thay ddi cdu tric pha ctia Cr,0; ban dau hoic néu cé thi rit
thap vi khong thé hién trén pho XRD. Tuy nhién né lam cdu tric tinh thé hoan chinh hon, kich
thudc hat tang va dién tich bé mat riéng giam do sy tai két tinh. Day déu la nhitng yéu td lam
giam hiéu nédng trén mot loai xic tdc héa hoc xéc dinh. Tuy nhién cic ket qua danh gia hiéu
qua xtc tac trén congo d6 va trén nudc kénh Nhiéu 16c déu cho thiy méu bién tinh thé hién
hoat tinh oxi héa tét hon. Qleu nay cho thay da xéy ra sy bién tinh héa hoc va nhiéu kha nang
da co su thay thé oxigen bang clor ngay trén bé mat Cr,0;, chinh su bién dbi nay da cai thién
hiéu néng xuc tac. Phuong phap t1en hanh rit don gian bén canh viéc cai thién hoat tinh xuc
tac 1a diéu kién thuan lgi dé co thé tién hanh nghién ctru sdu hon va kha ning img dung thuc té
la rat kha thi.

4 KET LUAN

Céc mau Cr,0; bién tinh clor héa bang cach soc nhiét véi KCI nong chay & 800°C trong
thoi gian 5-10 phut van glu cau truc a-Cr203 khong thay dau hiéu xuat hién cua pha khac qua
phé XRD Qué trinh bién tinh bing séc nhiét 1am cho tinh thé pha ran tai két tinh nén cé cdu
triic on dinh hon va kich thuéce hat 16n hon. Hiéu qua xic tac doi voi phan tng oxi héa congo
d6 bing oxigen khéng khi cao nhét 1a 95,08% so v&i 70,81% cita mau xic tac - khéng bién tinh
va 0,81% khi khéng ¢6 mit xic tic ciing nhu kha nang xir Iy vugt trdi cia mau bién tinh trén

nudc kénh Nhiéu 16c cho théy day la huéng nghién ciru c6 c6 kha ning g dung thuc té cao.

MODIFICATION OF 0-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 KCI at 800°C in varied periods.
XRD data indicated modified samples were still a-Cr;0s 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 Loc canal (Thi Nghé, HCMC), best result was obtained after 3 day
treatment, COD of waste water diminued to 9,84 mg O,/L.
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