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Catalase Enzyme For Wastewater Treatment: enzyme
catalase phan hiy hydrogen peroxide duw trong xtr ly nwé'c
thai

Nhom Nghién ctru Enzymes.bio - Wellington, New Zealand - June 20, 2026

Catalase Enzyme For Wastewater Treatment la enzyme catalase dung dé phan hay
hydrogen peroxide con dw trong nwéc thai thanh nwéc va oxy, dac biét sau cac buwédc oxy hda,
tdy trang, khir mau, khir mui hoic xt Iy bang AOP. Vai tro chinh cta catalase khong phai 12 xtr
ly toan b COD hay moi chit 6 nhiém, ma 1a “dirng” ho3c gidm tac dong cla peroxide dw
trwée khi dong nwée di vao sinh hoc, mang loc, tai stt dung hodc xa thai c6 kiém soat. Cac
nghién ciru vé catalase c6 dinh cho thiy enzyme nay c6 thé dwoc rng dung truwc tiép cho muc
tiéu loai bo hydrogen peroxide trong nwéc thai nhan tao va hé lién tuc phuc vu tai str dung

nwéc M,

Phan &rng tong quat:
2 H202 » 2 H20 + 02

Enzymes.bio cung cip Catalase Enzyme For Wastewater Treatment v¢i vai tro nha cung cap, khong
phai nha san xuit hay phong thi nghiém phat trién enzyme. Sdn phim dwoc ban truec ti€p online theo
don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dit hang dé ho tro thong tin 16 hang va an

toan str dung.
Vi sao hydrogen peroxide dw la van dé trong x& ly nwéc thai?

Hydrogen peroxide dwoc dung rong rai vi la chat oxy héa linh hoat: n6 c6 thé tham gia x Iy mau, mui,
hop chat hitu co khé phan hdy, chat 6 nhiém vi lwong va mot sé dong nwéc thai cong nghiép c6 nén
hitu co phirc tap. Trong cac qua trinh oxy hoa tién tién, hydrogen peroxide thwong dwoc két hop véi
UV, sat, ozone, siéu 4m, cavitation hoic cac hé xuc tac dé tao gdc phan (rng manh nhw hydroxyl radical,

gitip pha v ciu tric ctia nhidéu chat 6 nhiém hitu co bén 2,
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Van dé xuat hién & cubi cong doan oxy héa: phan hydrogen peroxide chwa phan (rng hét c6 thé tiép tuc
oxy héa khong chon loc cac thanh phan trong nwéc thai, tic dong dén vi sinh vat, enzyme ngoai bao,
chit keo tu, mang sinh hoc hodc 1&¢p mang loc. Trong nghién ctru xir Iy nwéc thai nha may bia bang
Electro-Fenton, nong do chat oxy hoa va thoi gian phan rng dwgc xem la cac bién quan trong anh

hwdng dén hiéu qua gidam BOD va COD, cho thay peroxide khéng chi la “phu gia” ma 1a yéu t6 van hanh

can kiém soat 31,

Catalase gidi quyét ding diém nghén nay: enzyme chuyén hydrogen peroxide con du thanh nwéc va
oxy, nho d6 gidm mot tdc nhan oxy hda cu thé trwdc khi dong nwéc di sang budece ti€p theo. Trong
nghién ctru loai bdé hydrogen peroxide lién tuc bang catalase ¢ dinh cho tai st dung nuéc thai, cach
ti€p cin bang enzyme duwogc dit truc ti€p trong bdi canh kiém soat peroxide dw cho dong nwéc sau xir

Iy (41,
Catalase hoat ddng nhuv thé nao & cap dd co ché?

Catalase la enzyme oxy hda-khi c6 chirc ning sinh hoc c6t 16i 1a phin hiy hydrogen peroxide. V& mat
phan rng, mdt phan tir hydrogen peroxide déng vai tro chit oxy hda tam thoi déi véi trung tAm hoat
dong cua enzyme, sau dé phan tir hydrogen peroxide thi hai bi chuyén héa dé tao nwéc va giai phéng

oxy; nho co ché xic tic nay, catalase c6 thé xir ly peroxide ma khong tao thém mudi khir nhw mot s6

héa chat trung hoa truyeén thong .

Figure 1. 7P 2tOLN| = St EH SN E F71okA| B MY 1 4=0f| ot
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Trong hé thdng nuwéc thai, cich hi€u thuc dung 1a: catalase khong “an” chit 6 nhiém va cling khdng bién
COD phirc hop thanh chit vo hai. N6 chi nhdm vao hydrogen peroxide. Chinh tinh dic hiéu nay 1am cho
catalase hiru ich & nhirng vi tri ma muc tiéu la gidm peroxide con dw ch* khong phai khéi dong thém

mot chudi phan tng oxy héa méi [,

San phdm phan ng gom nwéc va oxy. Diéu nay c6 loi khi nha may mudn han ché b6 sung hba chat cé
thé 1am tang tai mudi, lam 1éch pH hodc dwa thém tac nhan khir vao dong nwéc. Tuy nhién, oxy sinh ra
cling la mot yéu t6 van hanh can dwoc tinh dén, dac biét néu dong nwéc sau dé di vao ving ky khi hoac

thiét bi nhay véi bot va khi hoa tan [,
Catalase nén dwoc dat & dau trong chudi xtr ly nwéc thai?

Vi tri hop ly nhit cia catalase thwong la sau budc cé str dung hydrogen peroxide hodc qua trinh tao
peroxide tai chd. Vi du: sau tdy trdng bang peroxide, sau oxy héa H202, sau UV/H202, sau Fenton hoic

Electro-Fenton, sau cavitation-H202, hodc truwéc khi dong nwéc di vao sinh hoc, mang loc, tai st dung

nwéc hay xa cudi 21,

Trong cac hé AOP, hydrogen peroxide duwgc dung dé ting cworng tao géc hydroxyl hodc cac tic nhan
oxy héa c6 kha nang phan hiy hop chit hitu co bén. Téng quan vé xir Iy cac ester phthalate bing AOP
cho thay c4c cong nghé oxy hda cé thé hiru ich véi nhém 6 nhiém kho xi Iy, nhung hiéu quéa phu thudc

nhiéu vao diéu kién phan rng, chit nén nwéc va cdu hinh cong nghé (61,

Sau khi muc tiéu oxy héa da dat dwoc, viéc dé peroxide dw tiép tuc di vao bé sinh hoc cé thé 1am tang
ap luc oxy hoa 1én cong dong vi sinh. Cac tai liéu vé c6ng nghé biofilm, membrane bioreactor va hé sinh
hoc trong nwéc thai cong nghiép déu nhdn manh rang hiéu qua xir Iy phu thudc vao trang thai 6n dinh

clia quan x4 vi sinh, truyén khéi, oxy hoa tan va diéu kién van hanh tdng thé [7],
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Vi viy, catalase phu hop v&i vai tro “dém chuyén tiép” gitra cong doan hda ly/oxy hoa va cong doan
sinh hoc. N6 khong thay thé thiét ké bé sinh hoc, khong thay thé AOP, cling khong thay thé keo tu, hap

phu hay mang; né giip dong nwéc sau oxy hoa bot chira peroxide du trudc khi di vao cac cong doan

v6n nhay véi chat oxy héa ],

So sanh catalase v@i cac cach ki€ém soat peroxide khac trong nwéc thai

Cach tiép can

Catalase

enzyme

Oxy héa tién
tién AOP

Xt ly sinh
hoc

Muc tiéu chinh

Phan hdy H202 du thanh

nudc va oxy

Pha v& chat hitu co bén,

vi & nhiém, mau, mui

Loai bé chat hitu co phan
huy sinh hoc, nitrogen

hodc cac chat chuyén hoa
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Piém manh

Co ché& chon loc v&i peroxide;
khong nham tang thém tai mudi;

phl hgp nhu budc sau oxy hda

Cé thé tao gbc phan ¢rng manh
dé xtr ly chat khé phan hidy

Hiéu qua va&i tai hitu co phu
hop; c6 thé van hanh lién tuc

trong hé théng I6n

Gi&i han can hiéu dung

Khong truc tiép loai bé COD phirc
hop, kim loai, mau bén hodc vi &
nhiém néu khong cé cong doan
khac 1]

Cé thé dé lai peroxide du hodc chat
oxy héa con hoat tinh; can tich hop

véi bude sau xtr Iy 21

Nhay v&i doc tinh, pH, chat oxy héa

du va bién dong tai (71
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Cach tiép can Muc tiéu chinh Piém manh Gi&i han can hiéu dung

Keo tu/hd Tach hat, mau, chéat keo, C6 thé gidm nhanh d6 duc, mau Khéng phai co ché chuyén biét dé

eo tu/ha . , - . AL LR L

hu/ oL P mot phan chat hitu co hodc chat ran; phu hop tién x& phan hiy H202; c6 thé phat sinh
u/man N

phv & hodc vi 6 nhiém ly hodc danh bong bun, vat lidu thai hodc fouling [

Béng trén cho thay catalase khong phai cong nghé “déi thi” ciia AOP hay sinh hoc. Thay vao dog, né la

cong cu kiém soat peroxide dw, thwong nam & ranh gid¢i gitta mot cong doan oxy hdéa manh va mot

cong doan can méi treong 6n dinh hon 41,
Ung dung trong nwdc thai dét nhuém va hoan tat vai

Trong dét nhudm, hydrogen peroxide thwong gan v&i cac bwdc ty trang, tién xt Iy hodc oxy héa mau.
Néu peroxide con lai trong dong nwéc sau xt Iy, né ¢ thé anh huwdng dén bwéce sinh hoc hodc cac qua

trinh c6 vi sinh va enzyme nhay cam. Catalase cé thé dwoc dung dé gidm peroxide dw trwdc khi nwéc

thai nhap vao hé xir ly tap trung hoic trwéc cac bwdc tai st dung nwéc ndi bo [,

Diém can nhin manh la catalase khong phai enzyme khir mau tong quat. V&i thuéc nhuém phan ng,
chit tro nhudm, chit hoat dong bé mit va mudi, nha may van can cac cdng doan nhu keo tu, hip phuy,
oxy héa, sinh hoc hodc mang tuy thanh phan nwéc thai. Cac nghién cru vé vt liéu tich mau va kim loai
trong nwéc thai cho thiy xt Iy mau thwdong cin co ché hip phu, twong tic dién tich hodc ciu tric vat

lieu phu hop, khong thé gan toan bo cho catalase [°,
Ung dung trong gidy, bot gidy va bao bi

Trong san xuit gidy va bot gidy, peroxide c6 thé xuit hién trong cac bwdc tdy trang, lam sach dong phu
hodc xtr Iy mau. Khi dong c6 peroxide nhip vao hé x ly sinh hoc tip trung, peroxide dw c6 thé tao ap

lwc oxy héa khong mong muén, dic biét néu bé sinh hoc dang xt Iy tai hiru co dao dong hoic c6 bun

hoat tinh nhay vé&i séc héa chat 71,

Catalase trong truorng hop nay c6 vai tro ky thuat kha ré: giam H202 trwdc khi dong nwéc hoa vao bé
diéu hoa, bé sinh hoc hodc hé danh béng cudi. Cach dung nay phu hop véi bang chirng tir cic nghién
clru catalase co0 dinh, trong d6 enzyme dwgc khdo sat cho muc tiéu loai bé hydrogen peroxide khoi

nwéc thai nhan tao hodc dong nwéc phuc vu tai st dung M.
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Ung dung trong thwc pham, d6 udng va vé sinh cong nghiép

Mot s6 quy trinh trong thwc phdm va d6 uéng cé thé tao ra dong nwéc chira peroxide tir vé sinh, khir
trung, xt Iy bé mat hoic xt Iy oxy hoa. V&i nwére thai cé tai hivu co cao, bé sinh hoc thwong 1a cong
doan chinh dé gidam BOD/COD, nén viéc kiém soat chit oxy héa dw trwéc khi vao bé 1a mot phan quan

trong ctia 6n dinh van hanh 31,

Catalase khong lam gidm BOD hay COD theo nghia truc ti€p nhw vi sinh phin hiy chat hiru co. Loi ich
cla né la gidm peroxide, nh&r d6 han ché mét nguyén nhan co6 thé gy dao dong cho hé vi sinh. Trong
cac hé xtr ly nwée thai cong nghiép hién dai, xu hwéng tich hgp nhiéu cong doan — héa ly, sinh hoc,

mang, oxy hdéa va danh béng — dwoc xem la cin thiét vi ttrng cong nghé chi giai quyét mét nhém van

dé nhat dinh 191,
Ung dung sau AOP, Fenton, UV/H202 va cavitation—-H202

Cac qua trinh UV/H202 va nhirng bién thé AOP khac duoc dung dé xtt ly chat 6 nhiém vi lwong, dwoc
pham, chit giy réiloan noi tiét, hop chat thom hoic phén ti hitru co khé phan huy. Tong quan vé cac

qua trinh UV trong xt Iy nwéc va nwée thai cho thiy hiéu qua phu thudc vao budc sdng, chat oxy hda,

thanh phan nén nwéc va kha ning tao géc phan trng 2],

Hydrodynamic cavitation két hop hydrogen peroxide cling dd dwoc nghién ctru dé xtt Iy chit hiru co tw
nhién trong nwéc, cho thiy H202 ¢6 thé 1a mét phin ctia ciu hinh oxy héa ting cwong. Khi dung cac hé

nhuw viy, phan peroxide chwa tiéu thu hét c6 thé cin dwoc kiém soat trwdc khi nwére di sang sinh hoc
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hodc tai stt dung, va day la vi tri phtt hop dé can nhic catalase 1,

Trong Fenton hodc Electro-Fenton, peroxide la chit phan &ng trung tim dé tao cac géc oxy hda trong
diéu kién c6 sit hodc dong dién. Nghién cru trén nwédc thai nha may bia cho thiy diéu kién chit oxy
héa va thoi gian phan rng anh huédng dén hiéu suit xt Iy, nhan manh rang peroxide cin dwoc quan ly

nhuw mot bién cdng nghé chtr khong chi la héa chat bs sung 31,

L

Figure 4. 7P 2tOLN| = Itit=lE M A HHS 0] S OM Fefet 8E HRE
Of Ot 2t =ut M-S W dotih= oA ofgat e A2l gt Ct=Ct

Catalase va bao vé hé vi sinh downstream

Hé sinh hoc trong xt Iy nwéc thai dwa vao vi khuin, ndm, biofilm hodc bun hoat tinh dé chuyén héa
chit hitu co va mot s6 chit 6 nhiém dic thi. Cac téng quan vé cong nghé biofilm cho nwéc thai cong

nghiép nhin manh vai tro ctia ciu tric mang sinh hoc, truyén oxy, chit nén va diéu kién moi trwong doi

véi hidu qua xtr ly 71,

Hydrogen peroxide dw c6 thé lam ting stress oxy héa doi v&i té€ bao va enzyme vi sinh. Catalase khong
phai chit dinh dwdng cho bun hoat tinh, nhwng n6 loai bd mét tic nhan oxy héa cu thé, giip dong
nudc sau oxy hda bét gy séc cho hé sinh hoc. Piéu nay dac biét quan trong & cac hé két hgp AOP-sinh
hoc, noi AOP xtt Iy phan khé phin huy con sinh hoc tiép tuc xt Iy phan cé kha ning phan hiy sinh hoc
[12]

Trong cac hé mang sinh hoc hodc membrane bioreactor, tinh 6n dinh ctia quan xa vi sinh va kiém soat

fouling déu quan trong. Néu peroxide dw di vao hé mang, né cé thé dnh hwdng dén sinh khéi hoic diéu

kién bé mit mang; vi vy budc phan hiy H202 trwdc d6 c6 thé hd tre van hanh 6n dinh hon, du
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catalase khong phai la chat chéng fouling hay chit 1am sach mang 31,
Nhirng yéu té dnh huwéng dén hiéu qua clia catalase trong nwéc thai

Hiéu qua cta catalase phu thudc vao mirc peroxide con dw, pH, nhiét do, thoi gian ti€p xic, kha nang
tron, chat trc ché trong nén nwéc va mirc do twong thich véi cong doan sau. Vi catalase la protein xtc
tac sinh hoc, moi treeorng qua axit, qua kiém, qua néng hoic chira nhiéu tdc nhan giy bién tinh c6 thé

1am gidm hiéu qua phan ng 51,

Nén nwéc thai cong nghiép thwong phirc tap hon nwéc thai nhan tao. C6 thé c6 kim loai, dung méi, chit
hoat dong bé mat, chat oxy héa khac, chat khit, chit keo tu, polymer, ddu mé& hodc chit ran lo lrng. Cac
tong quan vé xir ly nwéc thai cong nghiép chi ra rang tinh bién ddong ctia dong thai 1a mot trong nhitng

ly do khién hé théng thuc té thwong phai tich hop nhiéu cong nghé thay vi phu thudc vao mot gidi phap

don & 191,

Mot diém thue té khac 1a catalase tao oxy trong phan rng phan hiy peroxide. V&i bé hi€u khi, diéu nay
thuong khong phai van dé 1én; nhung véi cong doan ky khi hodc thiét bi kin, can tinh dén kha nang

tho4t khi, bot va bién dong oxy hoa tan. Nghién ctru loai bé peroxide lién tuc bang catalase ¢6 dinh dit
rng dung nay trong béi canh tai stt dung nwéc, noi ki€m soat dong chay va diéu kién tiép xuc la yéu to

quan trong 1,

Figure 5. 7t 2IOLA| = Bttt 0| THFE Mot SEH S HAstD 425 YE

SHX|ZH O XHM| 2 CHE Hl 4 L P =2 S NS = =L
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Catalase cd dinh va catalase dang bd sung trwc ti€p: y nghia ky thuat

Trong nghién cru hoc thuét, catalase thwong dwoc c6 dinh 1én vat liéu mang nhw chitosan hoac cau
tric ho tro d€ ting kha niang thu hoi, tai sit dung hodc van hanh lién tuc. Nghién ctru ndm 2024 vé
catalase tinh sach tir nim va c6 dinh trén chitosan hoat héa glutaraldehyde cho thdy hwéng tiép cin

nay duoc khao sat cho tng dung loai bé hydrogen peroxide khdi nwéc thai nhan tao [,

Mot nghién ctru khac vé loai bo hydrogen peroxide lién tuc bang catalase ¢ dinh cho tai st dung nuéc
thai cling minh hoa rang catalase c6 thé dwoc tich hop vao ciu hinh xir Iy lién tuc, khong chi 1a phan

rng mé trong phong thi nghiém. Piéu nay cliing c6 co s& Ky thuét cho viéc xem catalase la mét cong cu

kiém soat peroxide trong chudi xt ly nwéc thai (4],

Trong thwc té€ thwong mai, ngwdi dung cé thé gap cac dang ché phdm enzyme khic nhau tuy muc dich
van hanh. Diéu quan trong la hiéu ding chirc ning: du enzyme dwoc dung theo dang nao, nhiém vu
chinh van 1a phan hily H202; hiéu qua thuc t& phai dwgc dit trong béi cdnh nén nwéc, vi tri chAm, mirc

tron va muc tiéu downstream, thay vi ky vong catalase xit 1y toan bo & nhiém 51,
Catalase khong xtr ly nhirng gi?

Catalase khong truc tiép loai bd kim loai ndng, mudi hoa tan, vi nhwa, ddu m@, chit ran lo lirng,
nitrogen, phosphorus hoic toan b6 COD. V&i kim loai ndng va thudc nhudm, cac nghién ctru thwong tap

trung vao hip phu, vat liéu bién tinh, trao do6iion hodc két hop nhiéu co ché tich-chuyén hoa khac
nhau, khong phai vao catalase nhw tac nhan xi Iy chinh [°],

Catalase ciing khong thay thé cong nghé xir ly chdt 6 nhiém méi néi. Cac tong quan vé xir ly chat 6
nhiém wu tién va contaminants of emerging concern cho thay cin két hop nhiéu cé6ng nghé nhu oxy

héa nang cao, hdp phu, mang hoic sinh hoc nang cao tiy nhém chit va muc tiéu chit lwong nwéc 14,

Véi cic hop chit bén nhw phthalate ester, dwg'c phdm, hormone hoZc hop chit thom, catalase chi ¢6 vai
tro gian tiép néu quy trinh trwedc d6 dung peroxide. Ban than catalase khong tao goc hydroxyl dé pha
vO cac chat nay; cic qua trinh AOP m¢éi la nhém céng nghé thwong dwoc nghién ciru cho muc tiéu oxy

héa cac phan tit hitu co khé phan huy [©],
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Bang dinh vi rng dung: khi nao catalase phu hop?

Tinh huéng trong nha may

Dong nuwdc sau UV/H202 con

peroxide truéc khi vao sinh hoc

Dong sau Fenton/Electro-Fenton can

dirng peroxide du

Nudc thai dét nhudm can khir mau
chinh

Nuwdc thai chira kim loai nang

Dong trudc cong doan ky khi

Hé tai st dung nudc sau oxy hoa
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Catalase c6 phu hop
khong?

Co

Co

Chi h6 trg néu céd

peroxide dv

Khong phai gidi phap
chinh

Cé thé, nhung can can

nhac oxy sinh ra

Phu hop néu muc tiéu

la peroxide du

Ly do ky thuat
Muc tiéu 13 gidm H202 du dé han ché stress oxy
héa downstream (21

Peroxide |13 bi€n phan (rng quan trong va cé thé

con du sau oxy hoa (3]

Catalase khéng phai enzyme khir mau téng quat;

can cong nghé x& ly mau riéng 9]

Kim loai thuding can két taa, hap phu, trao déi ion

hodc vat liéu chuyén biét [*°]

Phan (rng tao 02; can bé tri phi hop véi yéu cau
ky khi [41

Catalase c6 dinh da duoc nghién ctru cho loai bé

H202 trong bdi canh tai st dung nuérc 4]
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Cach dinh vi nay gitp tranh hai sai lam phd bién: danh gia thip catalase nhw “chi la enzyme phu”, hodc
nguoc lai, ky vong catalase xtt ly tit ca van dé ctia nwéc thai. Gia tri clia catalase ndm & nhiém vu hep

nhwng quan trong: kiém soat hydrogen peroxide dw [,
Lién hé v@i xu hwéng xir ly nwéc thai hién dai

Xt Iy nwére thai cong nghiép hién nay ngdy cang di theo hwéng tich hop. Mot dong thai c¢é thé can keo
tu dé gidm hat va mau, AOP dé pha v& chit bén, sinh hoc dé xtr Iy phin c¢6 kha nang phin huy, mang dé

danh bong va khir tring hodc hap phu dé kiém soét vi 6 nhiém 11,

Trong birc tranh dd, catalase nam & lop “diéu hoa hda hoc” gitra cac cong doan. N6 khong tao ra cong
nghé xt ly doc 1ap, nhwng gitip gidm peroxide sau khi AOP hodc tiy tring da hoan thanh nhiém vu.
Diéu nay phu hop véi cach cac tdng quan gan diy mo td AOP: hiéu qua cao v&i nhiéu chit 6 nhiém,

nhung can kiém soat diéu kién van hanh, chi phi, phu pham va tich hop downstream 121,

Cac cdng nghé nhu membrane aerated biofilm reactor, MBR, biofilm reactor, vi tdo, nAm muc tring, vat
liéu hdp phu va dién héa déu c6 vi tri riéng trong x Iy nwéc thai cdng nghiép. Catalase cé thé dong
hanh véi cac hé do khi peroxide dw 1a yéu t6 gay rii ro, nhwng khong thay thé co ché xi Iy chinh cta

tirng cong nghé 131,

Vai tro ciia Enzymes.bio trong cung (rng Catalase Enzyme For Wastewater
Treatment

Enzymes.bio cung cip Catalase Enzyme For Wastewater Treatment nhw mot san phidm enzyme cho
muc dich xt Iy hydrogen peroxide dw trong nwéc thai. Enzymes.bio 1a nha cung cap, khong phai nha
san xudt hodc phong thi nghiém phat trién enzyme; vi vy théng tin ky thuit nén dwoc hiéu la tai liéu

ho tro (tng dung, khong phai tuyén b san xuit hoic dir liéu thir nghiém ndi bo.
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Figure 7. H|s= Z=710| CTH4 R F S EYA7| AL 220/ 2 2215 A5
™ 7t EtOtA| §50] MotE 4= RACE

San phadm dwoc ban truc ti€p online theo don vi 1 kg. Sau khi dit hang, CoA va SDS dwoc cung cip
kém theo, gitip ngudi dung c6 tai liéu lién quan dén 16 hang va an toan khi ti€p nhén, lwu tri, thao tac.
Noi dung nay khong thay thé danh gia quy trinh tai nha may, vi hiéu qua cda catalase trong nwéc thai
thwc t& phu thudc vao diéu kién dong thai va cdu hinh xtr Iy [19],

DPiém quan trong khi st dung catalase la dat ding ky vong: day la enzyme chuyén xtr Iy H202, khong
phai gidi phap xw ly toan bo nwéc thai. Khi dwoc didt sau cong doan peroxide hodc AOP, catalase c6 thé

giip gidm peroxide dw, ho tro 8n dinh cong doan sinh hoc hoic ti st dung nuéc, dong thoi han ché

viéc dwra thém héa chat khir vao hé thong 1.
Tém tat ky thuat

Catalase Enzyme For Wastewater Treatment phu hop nhat cho cac hé théng c6 hydrogen peroxide
du sau tdy trang, oxy hoa héa hoc, UV/H202, Fenton, Electro-Fenton, cavitation-H202 hodc cac ciu
hinh AOP khac. Co ché c6t16i 1a phan hily H202 thanh nwéc va oxy; bang chirng hoc thuat da ghi nhan
catalase c6 dinh cho loai bo hydrogen peroxide trong nwéc thai nhan tao va hé lién tuc phuc vu tai st

dung nuéc [,

Trong vin hanh, catalase nén dwoc xem la mot buwdc ki€ém soat peroxide trwdc sinh hoc, mang, tai st
dung hodc x4 cudi. N6 gitip gidm mdt tAc nhan oxy héa c6 thé gy nhiéu cho cong doan sau, nhung

khong thay thé cac cong nghé xtr ly COD, mau, kim loai, vi 6 nhiém hoic chat ran 4],
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NGi ngan gon: catalase 1a enzyme xtr ly hydrogen peroxide dw — khong phai enzyme xir Iy moi 6
nhiém nwéc thai. Khi dwoc dung ding vi tri trong chudi xir Iy tich hop, né 1a cdng cu ré co ché, dé giai
thich vé mat ky thuit va pht hop véi cac hé thdng mudn kiém soat peroxide ma khong mé rong thém

phan (rng oxy héa ngoai y muén 1,

P3at mua Catalase Enzyme For Wastewater Treatment truc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén clra hang
clia ching tdi — thanh todn truc tuyén va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Catalase Enzyme For Wastewater Treatment =

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.

1. Tabaru, I. N., & Turkhan, A. (2024). Immobilisation of catalase purified from mushroom (Hydnum repandum) onto

glutaraldehyde-activated chitosan and characterisation: Its application for the removal of hydrogen peroxide from

artificial wastewater. Green Processing and Synthesis, 13.

2.Yang, W., Zhou, H., & Cicek, N. (2014). Treatment of Organic Micropollutants in Water and Wastewater by UV-Based

Processes: A Literature Review. Critical Reviews in Environmental Science and Technology, 44, 1443 - 1476.

3. Afolabi, O. A., Adekalu, K. O., & Okunade, D. A. (2022). Electro-Fenton treatment process for brewery wastewater:

effects of oxidant concentration and reaction time on BOD and COD removal efficiency. Journal of engineering and

applied sciences, 69.

4. Yoon, D., Won, K., Kim, Y. H., Song, B., Kim, S. J., Moon, S., & Kim, B. S. (2007). Continuous removal of hydrogen

peroxide with immobilised catalase for wastewater reuse.. Water Science and Technology, 55 1-2, 27-33 .

5. Xu, S., Ya-Chen, Xiang-Meng, Pan, R., Yan, A., Zhi-Li, & Zong-Li (2025). Computational-assisted protein engineering to

develop thermostable and highly active catalase for industrial and biocatalytic applications.. Bioresource Technology,
133081.

6. Amiri, H., Martinez, S., Shiri, M. A., & Soori, M. M. (2022). Advanced oxidation processes for phthalate esters removal

in agueous solution: a systematic review. Reviews on Environmental Health, 38, 197 - 218.

7. Maurya, A., Kumar, R., & Raj, A. (2023). Biofilm-based technology for industrial wastewater treatment: current

technology, applications and future perspectives. World Journal of Microbiology & Biotechnology, 39.

8. Badawi, A., Salama, R., & Mostafa, M. (2023). Natural-based coagulants/flocculants as sustainable market-valued

products for industrial wastewater treatment: a review of recent developments. RSC Advances, 13, 19335 - 19355.

enzymes.bio - Enzymes.bio Research Team Page 13 of 14


https://enzymes.bio/?p=92266
https://www.semanticscholar.org/paper/500fbf74e07e1c1a8872bfe4f15ee6064ac2ce2c
https://www.semanticscholar.org/paper/500fbf74e07e1c1a8872bfe4f15ee6064ac2ce2c
https://www.semanticscholar.org/paper/500fbf74e07e1c1a8872bfe4f15ee6064ac2ce2c
https://www.semanticscholar.org/paper/5078c3fe90ae482ac1b5e7562603ea3b2de77da1
https://www.semanticscholar.org/paper/5078c3fe90ae482ac1b5e7562603ea3b2de77da1
https://www.semanticscholar.org/paper/48c5684c346ba37f7fe71bc182ed281f672ba2ed
https://www.semanticscholar.org/paper/48c5684c346ba37f7fe71bc182ed281f672ba2ed
https://www.semanticscholar.org/paper/fa4bd18cf3218c712d6184f0964e839e3cf4473a
https://www.semanticscholar.org/paper/fa4bd18cf3218c712d6184f0964e839e3cf4473a
https://www.semanticscholar.org/paper/f565d38af7fe503a37c41ca524311f4f64359f84
https://www.semanticscholar.org/paper/f565d38af7fe503a37c41ca524311f4f64359f84
https://www.semanticscholar.org/paper/ab60877276346b12a4cfdc26ec995ee002d9fbf3
https://www.semanticscholar.org/paper/ab60877276346b12a4cfdc26ec995ee002d9fbf3
https://www.semanticscholar.org/paper/0e0da7f94eb9653f69b9f16b623a9be6e1520cac
https://www.semanticscholar.org/paper/0e0da7f94eb9653f69b9f16b623a9be6e1520cac
https://www.semanticscholar.org/paper/fa8ef704b37153318779b0bbe67aadffd0f978a9
https://www.semanticscholar.org/paper/fa8ef704b37153318779b0bbe67aadffd0f978a9

9. Ahmed, M. S. M., EI-Wakeel, S., Salih, S. A., Mohamed, G. G., & Radwan, E. K. (2025). Separable cationic surfactant-
modified cellulosic sisal fiber for concurrent removal of reactive black 5 dye and lead from wastewater.. International
Journal of Biological Macromolecules, 322 Pt 4, 147079 .

10. Chang, H., Liy, Y., Keng, C., Jiang, H., & Hu, J. (2024). Challenges of industrial wastewater treatment: utilizing

Membrane bioreactors (MBRs)_in conjunction with artificial intelligence (Al)_technology. Journal of Industrial and

Production Engineering, 41, 422 - 427.

11. Araujo, M. N., Soeira, T. V. R., Poleto, C., Rezende, E., Cappa, O. A. P, Ferreira, D., Rocha, V. C,, ... et al. (2020). Removal

of natural organic matter in waters using hydrodynamic cavitation and hydrogen peroxide (HC-H20?2).

12. Satyam, S., & Patra, S. (2025). The Evolving Landscape of Advanced Oxidation Processes in Wastewater Treatment:

Challenges and Recent Innovations. Processes.

13. Dicataldo, G., Desmond, P., Al-Maas, M., & Adham, S. (2025). Feasibility and application of membrane aerated biofilm

reactors for industrial wastewater treatment.. Water Research, 280, 123523 .

14. Pesqueira, J. F., Pereira, M. F. R., & Silva, A. (2020). Environmental impact assessment of advanced urban wastewater

treatment technologies for the removal of priority substances and contaminants of emerging concern: A review.
Journal of Cleaner Production, 261, 121078.

15. Liaquat, I., Munir, R., Abbasi, N. A., Sadia, B., Muneer, A., Younas, F., Sardar, M. F,, ... et al. (2024). Exploring zeolite-

based composites in adsorption and photocatalysis for toxic wastewater treatment: Preparation,_ mechanisms, and

future perspectives.. Environmental Pollution, 123922 .

16. Shah, A. A., Walia, S., & Kazemian, H. (2024). Advancements in combined electrocoagulation processes for sustainable

wastewater treatment: A comprehensive review of mechanisms, performance, and emerging applications.. Water

Research, 252, 121248 .

Lién hé Enzymes.bio

C6 cau hdi vé don hang? Doi ngili clia ching t6i ludn san sang ho tro.

EMAIL wholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé véi ching toi -

[Eh 400+ khach hang B2B < 60+ déi tac nghién ctu dai hoc @ 54 phuc vu trén toan cau

© 2026 Enzymes.bio - Cung &rng enzyme cdng nghiép & ché bién thuc phdm - Khéng dung cho nguwdi tiéu thu hodc ban [é.

enzymes.bio - Enzymes.bio Research Team Page 14 of 14


https://www.semanticscholar.org/paper/6d9ad73e346fe8e330702e0844d38fa7c0f555ba
https://www.semanticscholar.org/paper/6d9ad73e346fe8e330702e0844d38fa7c0f555ba
https://www.semanticscholar.org/paper/2b0b49b426ab9f3490f31c7a8579d449793e9100
https://www.semanticscholar.org/paper/2b0b49b426ab9f3490f31c7a8579d449793e9100
https://www.semanticscholar.org/paper/0bff762cdb81f07160b663b07050c02aa96da164
https://www.semanticscholar.org/paper/0bff762cdb81f07160b663b07050c02aa96da164
https://www.semanticscholar.org/paper/1f1be4f0cf3779138726057b898c43b2a8cfab19
https://www.semanticscholar.org/paper/1f1be4f0cf3779138726057b898c43b2a8cfab19
https://www.semanticscholar.org/paper/66de74622608c0563154d8fd495dffdf71515883
https://www.semanticscholar.org/paper/66de74622608c0563154d8fd495dffdf71515883
https://www.semanticscholar.org/paper/b064922a6b6a66bf4813788ef94e787901bd058c
https://www.semanticscholar.org/paper/b064922a6b6a66bf4813788ef94e787901bd058c
https://www.semanticscholar.org/paper/a81a38bac32b257d7a5e72fdb738cfc3d829b967
https://www.semanticscholar.org/paper/a81a38bac32b257d7a5e72fdb738cfc3d829b967
https://www.semanticscholar.org/paper/a81a38bac32b257d7a5e72fdb738cfc3d829b967
https://www.semanticscholar.org/paper/8b0d649f185a5247661d1e6c6d52ca169f14ac2e
https://www.semanticscholar.org/paper/8b0d649f185a5247661d1e6c6d52ca169f14ac2e
mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

