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In this paper, Fenton-like oxidation of phenol over Cu-Mn/diatomite
catalyst was studied. Cu-Mn/diatomite catalyst was synthesized from
colloidal solution of Cu(ll)-Mn(ll) and diatomite by hydrothermal
process. Under suitable synthesis conditions, the obtained catalyst
contains 6.55% and 0.37% (wt.) of Cu and Mn elements, respectively,
and the specific surface area of the material is 47.7 m?/g. Phenol could
be completely converted after only 60 minutes of reaction on the Cu-
Mn/diatomite catalyst. The bimetallic Cu-Mn/diatomite catalyst shows
higher oxidation activity than the monometallic Cu/diatomite or
Mn/diatomite catalysts. The durability and reusability of the catalyst

were also investigated.

Gidi thiéu chung

Hé Fenton di thé cé trién vong Ung dung Ién trong
qué trinh phan huy xdc tac nudc thai hitu co. Fenton dj
thé trén cg s& kim loai sdt hodc chat xuc tac kiéu
Fenton (Fenton-like) sé& kich hoat H.O. dé tao ra géc
*OH, la dang phan (ng chinh d& phan hly cac chét 6
nhiém htu ca. Tuy nhién, cac hé nay van chua dugc st
dung réng réi do kho khan trong viéc téng hop chét
xUc tac vi hiéu sudt thap va chi phi san xuét cao. Xu va
cong su [1] da sir dung dét sét palygorskite chira sat
nguyén chat lam thudc thir xic tac Fenton ma khéng
can bat ky qua trinh x ly lai nao. Su phan hty phenol
trong nudc dugc thuc hién nhu mét phan Ung tham
do cho thuéc thr Fenton palygorskite. Két qua phan
tich cac tinh chét dac trung cho thdy palygorskite cé
dang hinh que sau khi mau bét dugc phan tan siéu am
trong ethanol. O diéu kién van hanh t6i uu, hiéu suat
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phan hty COD cta phenol véi ndng dd 100 mg/L dat
94% trong thai gian phan Ung 15 phut. Kha nang xuc
tac cla dét sét palygorskite dugc cac tac gia nay cho
rang cé thé la do Fe,Os trén bé mat palygorskite.

Dé tang cudng hoat tinh xdc tac cla vét liéu trong hé
phan Ung kiéu Fenton di thé, nhiéu tac gia da cd dinh
cac kim loai hoat déng khac nhau vao chét mang ran.
Diatomite la mét Ung cU vién vat liéu mang tiém nang
day hida hen cho xuc tac Fenton dj thé. Diatomite I3
mét loai da tram tich nhe hinh thanh tir cac vét liéu bi
phan huy, chi yéu bao gém silica, v&i mét lugng nhd
alumina va oxide sat. N6 6n dinh vé mat hoa hoc,
khong déc hai, than thién v&i méi truong va gia thanh
thap [2]. Mat khéc, vat liéu don kim loai ¢ hoat tinh xtc
tac kém do thiéu ham lugng cac nhom chiic nang va
cac tam hoat déng, hodc cac van dé nhu dé két tu va
rifa tréi ion kim loai, lam han ché kha néng hoat déng
va Ung dung thuc té clia ching. BE giai quyét cac van
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deé trén, vat liéu chic nang da kim loai da dugc phat
trién v&i chi phi thdp, hiéu qua, than thién vdi moi
trudng va c6 thé tai ché dé loai bd cac chat 6 nhiém
khdi méi trusng nudc. Thuc té cho thay su két hgp cla
diatomite c6 dién tich bé mat cao véi hdn hgp céc kim
loai hoat dong da thé hién la nhiing chat xtc tac hiéu
quéa cho phan Ung kiéu Fenton dj thé [3], [4].

Cui va cong su [3], da két hgp diatomite vdi vat liéu
xic tac  MOF ludng kim loai Fe wva Cu
(Feo,25Cug7s(BDC)@DE) théng qua phudng phap nhiét
dung méi truyén théng. Vat liéu thu dugc thé hién
hiéu suét phan hay hiéu qua tetracycline hydrochloride
(TC) trong hé phan Ung kiéu Fenton. T két qua phan
tich céc tinh chat héa ly dac trung, cac tac gid nay
chiing minh rang Fe va Cu déng vai tro quan trong
trong qua trinh khir Fe** do tac dung cong hudng cla
ching. Tac dung cong hudng khong chi cd thé lam
tang su tao thanh cac géc HO® ma con cai thién hiéu
qua phén hty TC. Cu co tac dung acid Lewis, co thé
hinh thanh vi méi trudng acid cuc bd va co thé hoat
doéng cong hudng vdi Fe la cac tam kich hoat H,0».

Composite Fe-Mn/diatomite d& dugc Son va cong su [4]
téng hop va Ung dung lam xtc tac cho su oxi hda udt
dung dich phenol. Trong dé, khoang diatomite (Phu Yén,
Viét Nam) dugc st dung lam chdt mang dé bién tinh véi
hén hap hai kim loai Fe-Mn théng qua phan Uing oxi hoa-
khit ciia KMnOs va FeSOa Két qua cho thdy rang
Fe—Mn/diatomite la chat xUc tac hiiu hiéu, cé kha nang oxi
hoa hoan toan phenol, san pham trung gian tao thanh chd
yéu la catechol va hydroquinone.

Céc hgp chét phenolic trong nudc thai dugc xac minh
la ngudn gay rti ro va nguy hiém cho mai trudng cling
nhu con ngudi. Phenol 1a moét chat doéc manh dudgc
biét dén réng rai, co thé lam tang su hinh thanh cac
g6c tu do va do do cé thé dan dén ung thu hodc cac
van dé suc khée nghiém trong khéc [5]. Trong bai bao
nay, chat xdc tac ludng kim loai Cu-Mn/diatomite dugc
téng hop bang phuong phap phap thay nhiét tir hé
keo cla cac kim loai tudng Ung. Phenol dugc xem la
mot hop chat mé hinh dé danh gid hoat tinh xdc tac
clia céc vat lieu thu dugc trong hé phan Ung kiéu
Fenton. Anh hudng ctia nhiét do thiy nhiét, ti 1& s6
mmol Cu/Mn dua vao hén hap t8ng hgp va thdi gian
thily nhiét dén hoat tinh xtc tac ctia Cu-Mn/diatomite
da dugc khao sat. DO bén va khd ndng téi sir dung vat
liéu xUc tac cling dugc danh gia.

Thyc nghiém va phuong phap nghién ciu

T6ng hop chdt xuc tdc

Qui trinh diéu ché Cu-Mn/diatomite dudc thuc hién
theo cac budc sau day: Nho tu tir 30 mL dung dich

chta Cu(NO3)2:3H,O  (Merck, India) va MnCl-4H,O
(Merck, Germany) vao 150 mL nudc cét dang soi dé
tao ra hé keo cua cac kim loai (ti 1& s6 mmol Cu/Mn
dugc dua vao hon hgp phan tng l1a 1/5, 3/5, 5/5, 5/3
va 5/1). Lay 1,0 g diatomite (Tuy An, Phu Yén) cho vao
binh Teflon boc thép dung tich 200 mL, chuyén toan
bd hé keo trén vao binh Teflon. Bat binh Teflon chia
hén hgp phan Ung trong td sdy & nhiét dé <6 dinh
(gdm 100, 120 va 150 °C) va trong mot khodng thdi
gian xac dinh (gém 6, 24 va 48 git). D€ ngudi binh
phan Ung (binh Teflon), loc 18y san phém ran, ria
nhiéu 1an bang nudc cét, sdy khd & 100 °C thu dugc
Cu-Mn/diatomite.

Cu/diatomite va Mn/diatomite cling dugc diéu ché
tuong tu nhu qui trinh & trén véi ham Iugng clia moi
kim loai dugc dua vao hdn hgp phan ting 1a 5,0 mmol.

Ham lugng cac nguyén t6 c6 trong mau dugc phan
tich bang phuong phap phé tan xa nang luong tia X
(EDX) trén méay JEOL (JED-2300 AnalysisStation). Anh
hién vi dién ti truyén qua (TEM) dugc quan st bang
may EMLab-NIHE & dién ap 80 kV. Nhiéu xa tia X
(XRD) dugc ghi trén may nhiéu xa bét Bruker D8
Advance (Germany). Dién tich bé mat riéng dugc xac
dinh bang phuong phap Brunauer-Emmett-Teller (Sger)
tr dif liéu ddng nhiét hap phu-khir hdp phu nitrogen &
77 K trén may Tristar 3000, cac mau dugc xir ly nhiét
vai N> & 200 °C trong 5 gid trudc khi do.

Oxi hod phenol

0,1 g chét xuc tac dugc khudy trén véi 100 mL dung
dich phenol (Merck, Germany) néng dé 1,0 g/L (pH
7,24) va 2 mL H.O2 30% (w/v) (Fisher, Korea) & nhiét
d6 50 °C. Sau mdi khoang thdai gian xac dinh, 5 mL
dung dich dugc ldy ra, loc dé loai bo chat xic téc,
ndng doé clia phenol con lai trong dung dich dugc xac
dinh bang phuong phap HPLC (UFLC Shimadzuy,
Japan). Biéu kién thuc nghiém: detector SPD-20A quét
3 budc song 254 nm, cot Shim-pack GIST C18 (kich
thudc hat 5 um, kich thudc cét 4,6x250 mm, Shimadzu,
Japan), hé dung mdi acetonitrile/methanol/nudc vdi ti
1& 1/1/8 vé thé tich, t6c do pha dong 1 mL/phit, thé
tich bom mau 20 pL.

Do chuyén héa phenol dugc tinh theo céng thic (1).

So — St

a(%) =

X 100 ©)

0

Trong do, So va Si la dién tich peak phenol tuong Ung
vGi thai diém ban dau va t.

Két qua va thao luan
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So sdnh hogt tinh xtc tdc cGa Cu/diatomite,
Mn/diatomite va Cu-Mn/diatomite

Hinh 1a so sanh dé chuyén héa phenol ctia phan Ung
oxi héa phenol bdi H,O, trén xic tac Cu/diatomite,
Mn/diatomite va Cu-Mn/diatomite. Trén Mn/diatomite,
phenol bi oxi héa cham va dé chuyén hoéa thay déi
khéng dang ké tir IUc bt dau dén 150 phat phan Ung,
sau do, do chuyén héa phenol tang nhanh va dat dugc
49% sau 240 phut phan Ung. Trong khi d6, dé chuyén
hda phenol tdng nhanh vd&i su c6 mat cla xic tac
Cu/diatomite, dat 32% & 30 phut va >81% sau 240
phut phan Ung. Phenol bi phan hiy nhanh hon ca trén
xUc tac Cu-Mn/diatomite, d6 chuyén héa dat 45% & 30
phut va dat xap xi 89% sau 240 phit phan Ung.

Ham lugng Cu va Mn trén cac mau xUc tac dugc xac
dinh bang EDX va liét ké & Bang 1. Phan tram vé khéi
lugng clia nguyén t6 Cu va Mn trén Cu/diatomite va
Mn/diatomite tuong Ung la 0,72 va 0,31%. Cac gia tri
nay trén Cu-Mn/diatomite 1a 0,45 va 0,38% (mau tdng
hop & nhiét d6 va thdi gian thuy nhiét tuong Ung la
100 °C va 6 gi®). Ham lugng cac nguyén t6 kim loai
thdp va khéc nhau co thé lién quan dén hang s6 thly
phan, K, cla cac ion kim loai trong dung dich. Gi4 tri
Ksp clia Cu(ll) va Mn(ll) déu rét thap, trong do, hang s&
thQy phan thtt nhat KM = 1071098 < K Culh = 10764
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[6], nén ham lugng Cu trén cac mau diatomite bién
tinh déu I6n han Mn.

Su hién dién kim loai Cu/Mn trén diatomite d& dong
vai trd nhu cic tdm xUc tac trong hé phan Ung kiéu
Fenton va hoat hda H,O» tao ra géc hydroxyl (HO®) cé
tinh oxi hda manh dé€ phéan hly phenol, bdi su loai bo
phenol trong cac diéu kién phan Ung tuong tu vai sy
hién dién cla diatomite chua bién tinh chi dat dugc
khodng 8% sau 240 phut khdo séat [7].

Bang 1: Ham lugng nguyén t& Cu va Mn trong cac mau
vat liéu xuUc tac

biéu kién t6ng Ham lugng (wt.%)**

hgp*
Mau Nhiét  Thai

doé gian Cu Mn
O (gi¥)

Cu/diatomite 100 6 0,72+0,24 -

Mn/diatomite 100 6 - 0,31+0,08
100 6 0454012  0,3840,14
120 6 0,5340,12  0,09+0,01

My dcia“t;)mite 150 6 055+013  0,28+0,11
120 24 1,76+0,16  0,42+0,10
120 48 6554034 0374013

*Ham lugng Cu/Mn dua vao hdn hgp phdn dng la 5 mmol;
**Gid tri trung binh cta 3 vang phdn tich EDX.
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Hinh 1: @) B chuyén hoa phenol trén cac mau xuc tac khac nhau; Sac ky do HPLC clia dung dich phan Ung oxi hoa
phenol bdi H>O»: b) Xuc tac Cu/diatomite, ¢) Xic tac Mn/diatomite, va d) XUc tac Cu-Mn/diatomite
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Hinh 1b—d cho thdy c6 mét s6 san phém trung gian
dudc hinh thanh trong qua trinh oxi héa phenol nhu
hydroquinone, catechol va cac carboxyl acid,... Trong
do, peak dac trung cho hydroguinone tang Ién dang
k€ so vai cac san phém khac. Bigu nay chi ra rang san
phdm trung gian chinh cia quéa trinh oxi hda phenol
trén cac chét xic tac nay la hydroquinone, sau dé, md&
vong dé tao thanh cac carboxyl acid cé s& carbon thap
hon. Céc san phédm nay cling dugc bao cao khi tién
hanh phan Ung tucng tu trén xuc tac Fe-Mn/diatomite
dugc cong bé bai Son va cong su [4].

Dua trén do chuyén hda phenol c6 thé sép xép hoat
tinh xUc tac cla cac vat liéu nhu sau: Mn/diatomite <<
Cu/diatomite < Cu-Mn/diatomite. Mn/diatomite cé
hoat tinh thdp nhét trong ba mau xic tac, nguyén
nhan la do kim loai Mn c& hoat tinh xUc tac trong qua
trinh oxi hda di thé kiéu Fenton thdp hon kim loai Cu
[8]. Hon nita, ham lugng Mn gan trén diatomite cling
thdp hon Cu. Cu-Mn/diatomite c6 hoat tinh xUc tac
manh hon ca. Nguyén nhan cta van dé nay cé thé la
do su ton tai dong thai Cu-Mn trén bé mat diatomite
da tao ra hiéu Ung cdng hudng lam tang hoat tinh xuic
tac clia vat liéu. Biéu hién tuong tu da duoc Li va cdng
su [9] quan sat thdy khi thuc hién phan Ung oxi hoa
x(cC tac toluen, két qua chi ra rang xdc tac ludng kim
loai Cu-Mn/MCM-41 c6 hoat tinh oxi hda cao hon so
vdi xdc tac don kim loai la Cu/MCM-41 va Mn/MCM-
41. Do do, qua trinh bién tinh déng thdi hai kim loai,
Cu va Mn, Ién diatomite dudc ti€p tuc nghién clu.

Anh hung cda diéu kién téng hop dén hoat tinh xic
tdc cta Cu-Mn/diatomite

Hinh 2a cho thdy dé chuyén hda phenol tang nhe trén
xUc tac Cu-Mn/diatomite dugc téng hap & 120 °C so
véi 3100 °C, va gan nhu khong khac so véi mau dugc
téng hop & 150 °C (o dat dugc 96-97% sau 240 phut
phan Ung). Su tdng ham lugng Cu trén vat liéu dugc
téng hap véi nhiét d6 thiy nhiét khac nhau c6 thé da
lam tang hiéu qua xUc tac oxi hda phenol (Bang 1). Két
qué nay cling cho théy su thiy nhiét & 120 °C la thich
hop dé téng hop vét liéu Cu-Mn/diatomite c6 hoat
tinh xUc tac cao.

Hinh 2b trinh bay do chuyén héa phenol trén cac mau
Cu-Mn/diatomite dugc diéu ché vdi ti 1é s6 mmol
Cu/Mn khac nhau. Cé thé thdy rang dé chuyén hoa
trén mau & Cu/Mn = 5/5 13 cao nhat (97% sau 240
phut phan Ung), va trén cac mau con lai la tuong tu
nhau (87-89%). pH cua dung dich & 240 phdt phan
Ung trén mau & Cu/Mn = 5/5 cling thap nhét (pH =
2,06), va gié tri pH dung dich gan bang nhau trén céc
mau xUc tac con lai (pH = 2,66-2,68). pH cua dung
dich phan Ung thap la do su tao thanh carboxylic acid

tU qué trinh oxi hda phenol [10]. Nhu vay, ti 1é s6 mmol
Cu/Mn = 5/5 trén 1 g diatomite dugc st dung dé bién
tinh la thich hgp dé tao ra composite Cu-Mn/diatomite
c6 hoat tinh xtc tac cao. Ti lé nay dugc lva chon dé
tiép tuc khao sét.
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Hinh 2: D6 chuyén hoa phenol trén cac mau Cu-
Mn/diatomite dugc téng hgp véi cac diéu kién: a)
Nhiét dé thay nhiét khac nhau; b) Ti 1& s& mmol Cu/Mn
khac nhau; c) Thai gian thay nhiét khac nhau (Chen
bén trong: Budng A_loc xic tac mau téng hop & 6 gids
sau 60 phut phan Ung; Buong B va C_tai s dung lan
thr nhat mau tng hap & 48 va 6 gid)

Do chuyén hoa phenol trén cac mau Cu-Mn/diatomite
téng hop vdi thai gian thiy nhiét khac nhau dugc trinh
bay & Hinh 2c. Cé thé thédy rang dé chuyén hoa phenol
https://doi.org/10.62239/jca.2025.044
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trén mau téng hgp trong 6 gid va 24 gid khac nhau
khéng déang ké. BGi v mau téng hap trong 48 gid,
phenol bi phan hay rét nhanh va dé chuyén héa dat
dugc 100% chi sau 60 phdt phan Ung. So sanh dé
chuyén hoa phenol trong phan ting phan hay phenol
bdi HO; trén cac chat xtc tac khac nhau, ching téi
nhan thédy két quad nay cling tuong duong véi céc
nghién ctu trudc day [1], [4], [5].

Bang 1 cho thady ham lugng nguyén t6 Cu trén vat liéu
tang nhe tur 0,53 dén 1,76% khi tang thai gian thuy
nhiét tU 6 gic dén 24 gid, nhung & thdi gian thay nhiét
48 qid lai rét cao (6,55%). Trong khi dé, ham lugng
nguyén t6 Mn tang manh tir 0,09 dén 0,42% khi tang
thai gian thay nhiét tU 6 giG dén 24 gid, tuy nhién,
gidm nhe trén mau tng hgp G 48 gid (0,37%). Nhu
vay, Viéc tang thdi gian téng hgp dén 48 gid da lam
tdng dang ké ham luong nguyén t& Cu gan trén chét
mang. Ham lugng cao clia céc kim loai hoat dong trén
chat mang la nguyén nhéan tao ra cac tdm hoat déng,
va do dé, mau nay cé hoat tinh xtc tac cao nhét.

Tom lai, tr cac yéu t6 anh hudng dén qué trinh téng
hop vat lieu Cu-Mn/diatomite da khdo séat cho thdy,
diéu kién phu hgp nhét la ti 1é s& mmol Cu/Mn = 5/5
trén 1 g diatomite dugc dua vao ban dau, nhiét dé 120
°C va thdi gian thdy nhiét 6-48 gid. Trong do, mau
téng hap & thai gian thly nhiét 48 gid c6 hoat tinh xtc
tac cao nhét.

D6 bén va tinh chdt cla chdt xtc tac Cu-Mn/diatomite

Qua trinh oxi hda phenol thudng tao ra cac carboxylic
acid lam cho pH cua dung dich phan Ung gidm déng
k€ (pH sau 240 phut phan (ng cé thé dat gia tri 2,06,
Hinh 2b). Do vdy, kim loai trong vt liéu cé thé bi ria
tréi vao dung dich, 1ic nay, phan Ung sé trd thanh hé
xUc tac dong thé. Nghia 13, d6 chuyén hoa phenol van
tang rat nhanh sau khi loai bd vat liéu. Két qud thi
nghiém kiém tra su rfa tréi clia kim loai trén méu Cu-
Mn/diatomite tng hop véi thai gian thdy nhiét 6 gic
duagc trinh bay & Hinh 2¢ (Budng A). Cé thé thay rang
do6 chuyén hoéa phenol chi tang nhe ké ti khi loai bd
vat liéu, khodng 6% trong giai doan 60-240 phut phan
Uing. Diéu nay chi ra rang cac kim loai trén vat liéu hau
nhu khong bi rda tréi vao dung dich dé tao thanh hé
xUc tac dong thé H.Oo/Cu(ll)-Mn(l).

Chét xUc tac sau khi s&r dung dugc thu hoi va st dung
lai nham danh gi& kha nang téi st dung. Két qua trinh
bay & Hinh 2c (Budng B va C) cho thdy téc db chuyén
hda phenol trén hai mau tai st dung xdy ra chdm hon
SO V@i mau xuc tac ban dau (mau téng hop & 48 va 6
gi®). Nhung do chuyén hoa phenol van dat dugc rét
cao, 100% sau 180 phut phan Ung trén mau 48 gid tai
https://doi.org/10.62239/jca.2025.044
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sU dung, va 79% sau 240 phat phan Ung trén mau 6
gid téi si dung. Két qua nay chi ra rang vat liéu Cu-
Mn/diatomite c& d6 bén va kha nang téi str dung cao.
Anh TEM cho thay bé mat diatomite cé cac I8 vdi
dudng kinh chung 50 nm (Hinh 3a). Béi vdi Cu-
Mn/diatomite (Hinh 3b), xuét hién cum mau den dam
trén chat mang diatomite, hinh thai mdi nay dugc cho
la cac dang ton tai ctia Cu va Mn.

Hinh 3: Anh TEM: a) Diatomite; b) Cu-Mn/diatomite (ti
lé s& mmol Cu/Mn = 5/5, nhiét d6 va thdi gian thay
nhiét 14 120 °C va 6h)

Gidn do6 XRD va két qud hadp phu-khtr hdp phu
nitrogen clia cac mau vat liéu dugc trinh bay & Hinh 4.
XRD cho thdy c6 peak nhiéu xa tu tap trung & 24 tai
20-25°, day la nhiéu xa dic trung cua silica vo dinh
hinh, va khéng quan sat thdy nhiéu xa dac trung nao
cla cac kim loai (Hinh 4a). Nguyén nhan c¢6 I& la do
cac dang cla kim loai dugc hinh thanh vdi kich thudc
rat nho, co do két tinh thap hay vo dinh hinh. Két qua
XRD tuong tu cling dugc cong bé trong cac tai liéu [2],
[4]. Cac mau déu cé dudng dang nhiét kidu Il va vong
tré 16n loai H3 chi ra sy ton tai cac clia mao quan I6n
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vdi kich thudc va hinh dang khéng dong déu (Hinh
4b). Budng phan bé mao quan cho thdy mau Cu-
Mn/diatomite dudc t6ng hop vdi thai gian thay nhiét
48 hodc 6 gid co cac mao quan vdi dudng kinh chiing
3,9 nm, trong khi cla diatomite tép trung & 4,3 nm
(Hinh 4c). Dién tich bé mét riéng cta diatomite la 55,4
m?/g, mau Cu-Mn/diatomite téng hop & 6 va 48 gig
tuong Ung 1a 58,3 va 47,7 m°/g. Céc gia tri xap xi nhau
chi ra réng qua trinh bién tinh it anh hudng dén céu
tric clia chat mang.
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Hinh 4: Gidn dé XRD (a), dudng dang nhiét hdp phu-
khirhép phu nitrogen (b), dudng phan bé kich thudc
mao quan () cla diatomite va Cu-Mn/diatomite dugc
téng hop vdi thai gian thiy nhiét 48 va 6 gid (ti 1é s6
mmol Cu/Mn = 5/5, nhiét dé thuy nhiét 120 °C)

Két luan

Composite ludng kim loai Cu-Mn trén chat mang
diatomite d& dudc téng hgp thanh cong ti hé keo clia
Cu(ih)-Mn(l). Trong nghién clu nay, diéu kién thich
hop dé tao ra vét liéu Cu-Mn/diatomite cé hoat tinh
xUc tac cao la & ti 1é s& mmol Cu/Mn = 5/5 trén 1g
diatomite dudc dua vao ban dau, nhiét d6 thly nhiét
120 °C va thdi gian thay nhiét 48 gis. O digu kién nay,
Cu-Mn/diatomite thu dugc c6 chda ham lugng trung
binh nguyén t6 Cu va Mn tuong Ung la 6,55% va
0,37% (vé khéi lugng). Dién tich bé mét riéng cua vat
lieu 1a 47,7 m?/g. Composite ludng kim loai Cu-
Mn/diatomite c6 hoat tinh xUc tac oxi hda cao han so
vdi c&c composite don kim loai la Cu/diatomite hay
Mn/diatomite. Phenol cé thé bi chuyén héa hoan toan
chi sau 60 phut phan Ung trén Cu-Mn/diatomite (&
diéu kién: néng do phenol 1 g/L, ham lugng chat xuc
tac 1 g/L, nhiét d6 phan ung 50 °C). Vat liéu Cu-
Mn/diatomite c& dé bén va c6 khad nang tai sir dung
cao. Do do, cé thé Ung dung vét liéu nay trong Iinh
vUc xUc tac dé phan huy cac chat 6 nhiém hitu co
trong dung dich nudc.
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