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2. Muc tiéu:

Dua ra_giai phdp-ché tao vat liu hip phu composite nano_Spinel - than hoat

== — = — = — tinh (CoFerO07ACY —— — - —— === — = — - - s = s
- Pénh gia duoc dic trung vit Iy va hoa hoc cha vat 1iéw hép phu composite ™~
nano Spinel - than hoat tinh (CoFe;O4/AC)
- Nghién ciru sir dung vat liéu hép phu mét sb thudc nhudm trong nudce
3. Tinh méi va sang tao:
—Nghién ciru-da tdng-hop-duge vit lidu hip phu-composite nano Spinel - than
" hoat tinh (CoFe,0,/AC) bing phuong phap don gian tng dung trong hip phy xir Iy
" Rhodamine B trong nudec, -

- Nghién ciru di xac dinh duge mot sb tinh chét héa 1y quan trong cia vt liéu
nhu: dién tich bé mit BET, cAu tric bé mit SEM, thanh phf?m nguyén t6 EDS, phin
tich XRD va cac nhém chirc b& mit FTIR,

- Nghién ciru d3 khao sit dugc cac yéu t6 anh hudng dén su hép phu
Rhodamine B cia cac vat lidu thu dwge bing k¥ thuét tinh, cdc md hinh ddng hoc va
md hinh ding nhiét phu hop ddng thoi xdc dinh dugc co ché hép phu.

4. Két qua nghién ctru:

Nghién ctru di xac dinh duoc ty 1€ Co:Fe:AC: 1:2:200 la phu hop nhét cho ché
tao vat liéu composite nano Spinel - than hoat tinh (CoFe,0,/AC) tng dung cho hép
phu Rhodamine B trong nuéc. Vit lidu thu dwoce o ty 18 nay CoFey04/AC200 ¢6 sy
phan bd cac hat CoFe,)O, trén bé miit va cb ciu tric héa Iy phu hgp cho qué trinh
hép phu. Két qua khio sit sy hap phu Rhodamine B trong nudc ca vat liéu
CoFe,0,/AC200 cho thiay: Vit lidu ¢ kha ning hép phu 6n dinh Rhodamine B
trong nudc & pH =4; Dung lugng hdp phu cyc dai c6 thé dat 94,08 mg/g; M6 hinh

dong hoc bic 2 va mé hinh déng nhiét Freundlich va Langmuir pht hop véi qua




trinh hap phy Rhodamine B 1én CoFe,0,/AC. Cic hat CoFe,0, trén bé mit vat liéu
déng vai trd quan trong trong qué trinh hip phu.
5. San pham:

5.1. San phim khoa hoc S ) ' -
01 bai bao khoa hoc thudc danh muc SCIE — Q5:
~ = Le Phuong Hoang, Huu Tap Van, Thi Thuy Hang Nguyen, Van Quang
- Nguyen - -and - Phan-- Quang Thang- - (2020), -“Ceconut - Shell = Activated - - —

Carbon/CoFe204 Composite for the Removal of Rhodamine B from Aqueous
Solution™, Journal of Chemistry, Volume 2020,

- — = —-6-Phuong thnre- chuyenrglao—dia chi u-ng dung, ta&dong Vi lgﬂ -ich mang Iaieta— ———

" két qua nghién clru:
¢ Tac dong va lgi ich mang lai dbi vé6i linh vue khoa hoc cong nghé, gido duc

dao tao:

- Néang cao kha nang nghién ciru khoa hoc coa gidng vién va smh vién, tiép
¢in duoc v6i nhiing nghién cu mang tinh quoc té
- M0 rong kién thirc v& tao vit liéu hip phu xi 1y thudc nhudm trong nudce
o Nghién ctru 14 tai lién tham khao cho sinh vién, gido vién chuyén nganh
quan ly va k§ thuat méi truong dic biét trong linh vuc hip phu xir ly chit & nhiém
trong nudc thai
e Téac ddng va loi ich mang lai ddi vadi linh vuc phat trién kinh té - x4 hdi
Giam thiéu duoc nhing téc hai giy 6 nhim mdi trudng do sy 6 nhiém thudce
nhudém trong mréc. :
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2. Objective(s):

- Provide the simple method for producing composite nano Spinel — activated

3. Creativeness and innovativeness:

carbon (C0F6204/AC)

- =Evaluate the physical and chem1cal character1st1cs of composn&nano Spmel
activated carbon (CoFe,04/AC).

- Investigate the Rhodamine B adsorption in aqueous solution using
COF€204./AC -

- Research has developed the simple method to produce composite nano Spinel
— activated carbon (CoFe,04/AC) for adsorption Rhodamine B in wastewater,

- Research has identified some important physical and chemical characteristics
" of the absorbent such as BET surface area, SEM and EDS, the crystalline structures
XRD and FTIR functional groups in the adsorbents,

- Research has investigated the factors affecting the Rhodamine B adsorption of

CoFe,04/AC as well as the Rhodamine B adsorption mechanism.
4. Research results:

Research has identified the ratio Co:Fe:AC: 1:2:200 is suitable for producing
composite nano Spinel — activated carbon (CoFe,04/AC) using for removal of
Rhodamine B from aqueous solutions. The material obtained at this ratio
(CoFe,0,/AC200) has the distribution CoFe,0y particles on the surface and physio= -~
chemical properties suitable for the adsorption process. The results illustrated that

“the maximum adsorption capacity of CoFe,0,/AC200 to RhB was 94,08 mg/g.

Freundlich, Langmuir and pseudo-second-order models appeared highly feasible to




describe Rhodamine B adsorption onto CoFe,04/AC200. The CoFeyOy4 particles
play a vital role for adsorption process. Finally, it is possible to conclude that the
CoFe,04/AC200 is efficient for adsorbing RhB away from aqueous solutions and

should be promoted in the future

5, Products:

5.1. Scientific products: 01 SCIE articles — Q2

_ Lc Phuong Hoang, Huu Tap Van, Thi Thuy Hang Nguyen, van Quafg
Nguyen and Phan Quang Thang (2020), “Coconut Shell Activated
Carbon/CoFe204—Composite—for—theRemeval-of RhodamineB—from-Aqueous

~ Solution”, - Journal . of ~Chemistry, Volume 2020,

https://doi.org/10.1155/2020/9187960

-~ .

N Ayt
5.2 Trammg product

- No

6. Transfer alternatives, application institutions, impacts and benefits of

research results:

s Impacts and benefits of science and technology and educational-training

- Contribute to expanding knowledge about creating absorbent for removal dyes

in wastewater.
- Improve the scientific research ability of lecturers and students,

_ Research is a reference for students and teachers specialized in environmental
management and engineering, especially in the field of waste recovery, recycling,

pollutant adsorption in wastewater.

¢ Impacts and benefits of socio-economic

Minimizing the harmful effects causing due to dyes pollution in wastewater




MO DAU

1. Tinh cAp thiét

Cung v6i qua trinh phét trién cong nghiép hda va higmwrdar hoa Viet Namrdang -~ —

phai d6i mit vi nhiing tic dong tiéu cuc dén mdi truong sinh that do cac khu cong

nghiép giy ra. Theo Bao cdo méi trudng qubc gia giai doan 2011 — 2015 chit lwong

‘nurde mit & Viet Nam dang bj 6 nhifm cuc bg trén ¢a nudc ddc bigt 1a moi trwong ™

xung quanh cac khu cong nghiép, lang nghé [16]. Nhiéu loai nudc thai tir cic co s¢

—mmmgggmep. thir cong_ aeu dugc thir rarnroﬁmangma chrachua- dat—yeu

P A ~ ’ A ~ ’ 4 ~ 1 n A ’
loai ning, ddu md, cdc chat hifu co.... Trong d6 thuéc nhudm 12 mdt trong so cac

- -—————chét-hitu-eo- &tfe&t-rm—t-hay—ce ~hamJuong vargt-qua-gioi-han cho- phep_tro.ngrnguér%

~ nudc. Thuoc nhudm duge st dung’ f)ho ’tTlen frong e 1 g tih céng nghiép nhur ——— —

cong nghiép tac mau, cng nghiép nhuom cong nghlep in, cong nghlep héa chat.
Thudc nhudém 13 mét thanh phan khé xtr ly cia nudc thai dét nhuém véi dic tinh
- doc hai, c6 kha nang gy ung thu cao néu chiing ton tai trong méi trudng nude. Dbi
véi linh-vue k¥ thuat moi-truong, diy dugc. coi la mot mdi quan tdm nghién ciru

“hang ddu nhim loai bo ching ra khét moi tredng nudc mt. Cong nghé xir Iy nudc
thai dét nhudém néi chung hién nay thudng la: keo ty, fenton ddng thé, sinh hoc hiéu
khi va hép phu. Trong d6 phuong phap hép phu 1 mét trong nhitng phuong phip
don gidn, hidu qua dé loai bod thudc nhudém trong nudc. Trong phuong phap niy
viéc nghién cu sir dung vat liéu hz"ip phu la yéu tb quyét dinh 16n dén hiéu qua xu
ly. Trong nhiing nam gin day, xu huéng nghién ciu phét trién cac vit liéu c6 kich
thude nano véi dién tich b& mit riéng 16n, hidu qua hdp phu cao lam chat hip phu
trong x{r Iy méi trudng dang 14 mdt xu huéng nghién cira va ung dung dugc quan
tam. Trong dd vét liéu composite két hop than hoat tinh va cdc hat nano Spinel da
duoc mot s6 tic gia trén thé gidi nghién clu, ché tao thanh vat liéu hip phy Gng
dung dé& hap phu cic chét hitu co trong nwdce cho hiéu qué cao ddng thoi dé thu héi
—sau-qud trinh x@1y. Tuy-nhiéa tai-Viét Nam viéc nghién ciru, ung dung cac vit liéu
nay trong hép phu thudc nhuém con nhiéu han ché. Do dé, tic gid dd chon dé tai
“Nghién ctru kha niing xir Ij mét sb loai thuéc nhudm trong nuwéc bing vit lidu

composite nano Spinel - than hoat tinh (CoFe,0,/AC)”.




2. Muyc tiéu nghién ciru.

- Dua ra giai phap ché tao vit liéu hip phy composite nano Spinel - than hoat

tinh{CoFe;0/AC) — — - — — — — - — = — -~ - — —

- Dénh gid duge ddc trung vét ly va héa hoc cia vit ligu hap phu composite

7171;110 Spinel - ﬁian hoat ﬁnh (ac;Fezbg,/AC) 7

Vit liéu hép phu: composite nano Spinel - than hoat tinh (CoFe;04/AC)

Dung dich nuéc chira _t_l‘iuéc nhugm Rhodamine B tu pha trong phong thi.

- aghigm e

- Pham vi nghién ciru:

Tao vit lidu composite nano Spinel - than hoat tinh (CoFe,04/AC) hf,lp phu

_thuoc nhudém-Rhodamine B trong nudce.

4. Phwong phip nghién cﬁ’l; !

Phuong phap nghién cuu ly thuyét; Phuong phap ké thira; Phuong phap khao
sat thue té&; Phwong phép nghién ctru phan tich thyc nghiém; Phuong phép phén tich
théng ké; Phuong phéap so sanh; Phuong phap téng hop.

5. Néi dung nghién ciru,
TU phiing muc tiéu nghién ctu trén, d2 tai s&€ ¢6 nhiing ndi dung cy thé nhu
sau

- Nghién chu Tao vit liéu composite nano Spinel - than hoat tinh

(CoFe,04/AC): Khio sat ty 1& CoFe:AC thich hop dé tang kha ning hip phu
Rhodamine B cua vét liéu. '

- — — — - Xc dinh die trung; cAu trie cta vat lidu héip phu théng qua cac phép phan
tich (SEM, BET, XRD, FTIR, EDS). ‘




nano Spinel - than hoat tinh (CoFe,04/AC).

- Khao sat kha ning xir 1y thudc nhudém trong nude clia vat liéu composite

Noi dung d¢ tai duge bo eue gom nhing phan nhirsaw: — = - S —

Mé dau

Chuong 1: Téng quan

Chuong 2: Nghién citu thye nghiém

Chuong 3 Kétquinghiénciu

Két luan va kién nghi




CHUONG 1. TONG QUAN

1.1. Thube nhudm va cic phwong phap xi Iy thude nhudm trong nwée thii

1.1.1. Gi61 thi¢u thude nhudm e

Thubc nhudm 13 nhitng chét hifu co ¢é mau, hip thy manh mét phan nhat dinh

a quang phd 4nh sang nhin thiy va cé kha ning gin két vio vit liéu trong nhitng

o A A . ’ = A3
o O .

Thuoc nhudém ¢é thé ¢d ngudn gdc thién nhién hodc tong hgp. Hién nay con

B ngllé)tifhéu, nhw chi st dung thuéc nhudm- téngwhqp.ili)aflc,diémfnéiﬂbé.twcﬁa,céc loat . .

thudc nbudm 13 d6 bén mau va tinh chit khong bi phan hay. Mau sic cia thudc

nhuém cé duge la do cau tric héa hoc: médt cach chung nhat, cau tric thuéc nhudm

L bao gdm nhém mang mau va nhém trg may. Thude nhudém tdng hop rat da dang vé

— ~thanh phan hoa hoc, mau sac, pham vi st dung.
Phén leai thuoc nhudm:

Thudc nhuém téng hop rit da dang vé thanh phan hoa hoc, mau sic, pham vi

st dung. Co hai cach phén loai thudc nhudém phd bién nhét:

- Phén loai theo cau tric hoa hgoc gom cé: thudc nhudm azo, thuéc nhudém
antraquinon, thuéc nhudm triarylmetan, thuée nhudém phtaloxiamin [1].
- Phan loai theo dic tinh 4p dung gbém cé: thuéc nhudm hoan nguyén, thuode

nhudém luu hod, thuéc nhudm tryc ti€p, thude nhuém phin tin, thuéc nhudm bazo

cation, thude nhudm axit, thude nhudm hoat tinh [1].

Trong sb cac thude nhudm duoc sit dung trong cdng nghiép thi thudc nhudm
azo ¢6 s lugng 16n nhit, chiém khoang 60-70% sb lwong céc thudc nhugm téng
hop . Pay 14 cac hop chit ¢6 chira nhém azo (- N =N-) trong phan tir va céc nhém
trg mau tuy theo dic tinh ctia nhém trg mau. Néu nhém trg mau mang tinh bazo cd
cac nhém déy electron manh nhu —-NH,, -NR,... goi la thude nhudém azo-bazo. Néu

_ nhém trg mau cd tinh axit do cic nhém thé - OH, -COOH, -SO;H goi 13 thude
nhudm azo-axit. Cac hop chit azo thudng 13 cic pham nhuém cé mau sic tuoi sang
do sy hién dién cia mdt hodc mét vai nhém azo (-N =N-) tao hé lién hop vdi ciu

tric nhin thom [2]. Uu diém cda thudec nhudém azo 1a st dung don gian va gia ré.




Tuy nhién hién nay phim nhuém azo bi cdm st dung & hau hét cac nude trén thé
gii vi khd nang gy ung thu cao.

£

A

Rhodamine 13 thude nhudm duge st dung chii yéu dé€ nhudm len, lya va lam

laser cong suat mau. Ngoai ra Rhodamine dwgc dung dé nhudm te bao trong cong

nghé sinh hoc [1].

Thudc nhugm Rhodamine kha ddc, tan nhiéu trong nudc, methanol, ethanol.
—~r . z ~ . . . z . R = ~ e .
Céctoar-thudc hudn Rhodanminecé6mau-sic-tuoi-sang;-hapdan nénngudi tacon———

ding dé nhudém mau thuc phadm khong dam bao sirc khde cho ngudi tidu dung.

1.1.2.1. Céng thirc cdu tao va tinh chdt héa I cia thuée nhuém Rhodamine

~Rirodamine 1 mdt-hop chithéahoc, amdt thanh-phinciaphém miucéog———
nghiép. o
Cdng thirc phan ti: C,gH,,CIN,0,; Khéi lugng phan tir: 479,02 g/mol

Céng thirc cu tao cia Rhodamine B:

Hinh 1.1. Céng thikc ciu tao ciia Rhodamine B [3]

Tinh cht 1y héa cua Rhodamine B:

- Rhodamine B 13 nhiing tinh thé c6 mau t6i, anh xanh, & dang bot cé mau

tim do

- Nhiét d6 néng chay cia Rhodamine B khoang 210°C dén 211°C.

Rhodamine B 1a thudc nhudém ludng tinh, doc hai, tan tét trong methanol, ethanol,

--Dung dich Rhodamine B trong nudc va trong ethanol ¢é maun do, anh xanh,

phit quang manh, ddc biét trong cac dung dich lodng,.




1.1.2.2. Béc tinh ciia thudc nhuém Rhodamine B

- Rhodamine B gy d6c cip va min tinh. Qua tiép xic gy di tmg hoic lam -

r

- — manngwa-da, mat... Qua dudng ho-hap gay ho; ngia—co0, kho-thd; daungge- Qua— —

dwong tiéu oa gy Non mia, o hai cho gan than. Neu tich Ty dan tong ¢o the gay

- == - thir,- Thye nghiém- trén chudt-cho -théy Rhodamine- B-giy ung thu vdi liéu'luong" i

89,5 mg/kg qua dudng éng hodc tiém vao tinh mach. Khi Rhodamine B di vao co

‘nhidu téc hai d6i véi gan, than, hé sinh ’Sﬁﬁ,”hé”tﬁfiﬂ ‘kinh cling nhue co thé gdyung |

-—-————thé-e0-thé-chuyén-héa-thanh-amin-thom-twong-irng-cé-phin-djc-hai-honloai-thuong;

Y S g e A e . x S
ay g thir va phat trién khaiu daday. Tai ddy Rhodamine B va ¢cac dan xuit ciia

g

nod tic dong manh mé& dén qud trinh sinh hda cha t€ bao ung thu gan vi gan la co-

quan dau tién lgc chat nay. Mgt s6 thyc nghiém cho thay Rhodamine B tic déng

- —phé-vé-cautric AND-virnhiém-sicthé khi-dua vionudicdyté bioH—
1.1.2.3. Ung dung va tinh hinh sir dung thuéc nhugm Rhodamine B

Rhodamine B thudng duge st dung nhu thudc nhudm tracer trong nude dé
xac dinh tdc dé va hudng ciia dong chay van chuyén. Pugc st dung rong rii trong
____ cfc ling dung cong ngh sinh hoc nhu kinh hién vi huynh quang dén t€ bio dong
7ché’1y, quang phé huynh quang.
Negoai ra Rhodamine B con duge sir dung dé tab h’iéu va .ﬁhu@rﬁ mau -t'rong
cong nghidp soi, nhuém méu trong phong thi nghiém & bao do tinh bén mau.
Rhodamine B duge sir dung trong sinh hoc nhu 1a mét thude nhuém huynh quang

[3].

Tai mot s6 nude nhu Indonesia, Trung Quoéc... Rhodamine B duoc cho vao
cac toai thue pham nhu: thire dn snack, tdm, keo bong, siro. Tai Viét Nam céac loai

thare phim nhw hat dua, bét 6t cling chira phdm mau Rhodamine B.

Theo Uy ban an toan thuc phém chdu Au, nhiéu thuéc nhuém mau thude
nhém azo c6 kha ning gy ung thu. Nim 2005 Uy ban chau Au da quy dinh 13 cdc
— chit nhudm mau nhém azo khéng duoc diing trong mi phdm, thue phdm nén khéng

cd gi61 han chap nhdn do1 voi thuoée nhudm nay. Do dde hai cia Rhodamine B nén




cac nude thudc khoi EU va hau hét cac nude trén the gidi cam st dung Rhodamine

B cho sén xuat vi ché bién thye pham [4].

1.1.2.1. Phwong phdp hoa hoc

Uu diém nédi bat cia phwong phéap hda hoc so vdi cdc phuong phap héa 1y 1a

bt
X1
D>

nhiéu. -

Khir hoa hoc

Pugetmgdung nhidu Tmhgﬁruéng—hqp—nuéc—th'&i—c}r&a—céc chit-débi-kht——

* Phuong phap khir héa hoc hiéu qua véi cée thudc nhudm azo nhd phan gidi lién két
azo tao thanh cac amin thom khéng mau cé kha ning phén gii vi sinh hiéu khi t6t

hon thude nhuém goc.

Khir héa hoc trén co s& natri bohidrid, xtic tac bisunfit 4p dung véi thudc

nhudm tan trong nwde nhu thude nhudm tryc ti€p, axit, hoat tinh chira cdc nhém azo
hodc cac nhom khir duge va thudée nhudm phire dong. Quy trinh nay ¢6 thé khi mau

trén 90% [1].
Oxi hoa hoa hoc
Oxi héa bﬁng cac tdc nhan oxi hoa thong thudng:

Céc chit oxi héa thong thudng nhu: clo, clodioxit, natri hipoclorit, kali
permanganate, ozon, dicromat, hydropeoxit,... ¢o thé dugc sit dung dé oxi héa cac
chét 6 nhim noi chung va thudc nhudém néi riéng. Qué trinh oxi héa tidu tén mét
lugng 16n tac nhin oxi hoa, do dé qua trinh oxi hda héa hoc chi duge st dung trong
trudng hop khi chit 6 nhidm khéng thé loai bo bing cic phuong phéap khac.

- - - [, pp——

d6 cao dé khir mau s& dé lai du luong 16n trong nudce thai. N6 c6 thé khir mau nhanh

thudoe nhudém axit va thudc nhuém hoat tinh. V1 thuéc nhudm phén tan va thudc




nhuém tryc tiép thi ngay ca & ndng do clo cao ciing khong thu dugc hiéu qua ding

ké. Nhin chung, clo khéng dugc wa dung trong xw 1y nude thai vi sinh ra céc hop

chét clo giy ung thu va déc hai véi méi trudng [5].

. e ]\ ]A -11 ] b r];l -Ir 1 A i .y 4 ]'p- M

= —khbng sinhra cic hop chét hituco thir c*ép déchai pH< 5, ozon'tén’tai' 6 dang O3 va

oxi héa ehon loc ndi do6i trong thuéc nhudm. pH > 8; ozon phin hiy tao géc— tudo-

(*OH) phan tng khong chon loc véi cac chét hiru co (theo co ché cua qua trinh oxi

. héanang cao). Ozon c6 hiéu qui nhét trong loai bé thude 26 nhudm hoat tinh. Tuy

: nhién,'nhﬁcrc d1ém 16n nhat cia phuong phép niy naim & ¢1d thanh cao va thdi gian - —

ton tai cfia ozon ngén, chi phi cho thiét b tao ozon cao [2]

e Thube-tim-KMnO4)-hydroxyl-peroxit-(H202) 1a-nhitng-chit-oxi-héa-cd-thd ——— |

oxi hoa chua dii cao dé phén hiy cac thudc nhudm. Hon nita chi phi hoa chat néu sit

dung hai chit oxi héa nay 14 kha 16n.

1.1.2.2. Phuong phdp dién hoa

Phuong phap nay dua trén co s& qua trinh oxt hoa/ khir xay ra trén cdc dién

cuc. O anode, nudc va cic ion clorua bi oxi héa dan dén sur hinh thanh O2, O3, CI2
" va céc gbe T tic nhin oxi héa cac chit hitu co trong dung dich. Qua trinh khi dién
héa céc hop chét hifu co nhy thude nhudém, & catot, két hop véi phan ting oxi héa
dién hda va qua trinh tuyén néi, keo tu dién héa dan dén hiéu sult xir ly mau va
klloéng liéa- ca_o. Phuong phap dién hoa véi cuc nhém hodc st 1a céng nghé xu 1y
hiéu quia dé mau, COD, BOD, TOC, kim loai ning, chét rén o hing. Nghién ciru
cho thiy hiéu sudt xU 1y cic loai nude thai tir xwdng nhudm chira nhiéu loai thude
nhudm khic nhau co kha nang dat t61 90%. Day la phuong phap dugc ching minh
hiéu qua ddi véi vide xir ly d6 mau, COD, BOD, TOC, kiun loai nang, chit rén 1o
ling cua nudc thai dét nhudm. Tuy nhién phuong phéap dién hoa c6 gia thanh cao do
tiéu tén nang lugng va kim loai lam dién cue [6].
1.1.2.3. Phuong phap hoa ly

"~ Céc phuong phip héa Iy don thuin ¢é dic diém chung 1a chuyén chit 6 nhiém
(chét méu) tir pha niy sang pha khac ma khong 1am bién ddi ban chét, ciu tric chét

mau. Do d6, trong xit 1y chat mau thi cic phuong phdp héa Iy ¢é nhwge diém chung




13 khéng xit 1y triét @& chat mau dé chuyén chiing thanh cdc chit khéng giy 6 nhiém

hoge céc chat dé phan iy sinh hoc hon.

- Keo tu la hién tugng cac hat keo cung loai c6 kha niang hit nhau tao thanh

nhitng tip hop hat cé kich thude va khéi lugng di 16n dé cé thé ling xudng do trong

' Tipc frong mot thoi gian ngin, Phuong phip keo i dé xir Iy chit mau dét nhudm 13~

phwong phap tich loai chit mau giy 6 nhidm ra khoi nuée dira trén hién tuong keo

— ¥

T "'7wvmﬁtmmtﬁlmmﬁﬁbémﬁﬁﬁm—lm cac hat keo |

dién tich cing dau dic trung bing thé zeta (&) nén céc hat keo ludn diy nhau béi lyc

——— tinh-diéa;-can-tr&-su-hit nhau tao-cde hat va ling xudng Nhu vay thé-£ cang Ién-hé

keo cac bén (kho két tua), thé ¢ cang nho thi cac hat keo cang d& bi keo tu. Trong
tredng hop 1y tudng khi thé £ bing 0 thi céc hat khéng tich dién va d& dang hut

nhau béi hre bé mat dé tao thanh céc hat c¢6 khéi lugng 16n va lang xuéng [7].

Phuong phap keo tu duge st dung rdng rdi trong x0 1y nwdc thai dét nhuém
461 v6i céc thude nhidm phén tan va khong tan. DAy 13 phuong phap kha thi v& mat

kinh té, tuy nhién né khéng xir Iy dugc tit ca cac loai thube nhudém : thube nhudm

axit, thube nhudm true tiép; thubc nhudém hoan nguyén keo tu tHt nhung khong léng
két d& dang, bong cin chit lwong thp, thuéc nhudém hoat tinh rit khé xir 1y bang
cdc tdc nhdn ke¢o tu thong thudng va con it duge nghién ciu. Bén canh d6 phuong
phép keo tu ciing tao ra mdt hrgng bun thai 16n va khéng lam giam téng chét rén

hoa tan nén gy khé khin cho tudn hoan nudc.
Phitong phdp hap phu

Nguyén 1y ctiia phuong phap dua vao dic tinh bén trong vat rin thudng chia
cac nguyén tir (ion hodc phan tir), gitta ching cé cac lién két can bang dé tao ra cic
mang lién két cimg (chit vé dinh hinh) hodc cdc mang tinh thé c6 qui luat (chét tinh

~_ thé). Trong khi d6, cic nguyén i (ion hofc phan tir) nim & bé mat ngoai khong
duge cin bang lién két, do d6 khi tiép xac v&i mot chit khi (hoi hodic 16ng), vat rin
fuén c6 khuynh huéng thu hit cac chit nay lén bé mit cila n6 dé cén bang lién két.

Két qua 13 ndng dd cia chit bi hdp phu (khi, 10ng) & trén pha bé mat 16n hon trén
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pha thé tich. Vay, hién tugng hip phy 12 sy ting ndng d¢ cia khi (hoi hodc 1éng)
trén be mét phén cich pha (ran khi hodc rin- 16ng). Hiép phu 12 phlrorng phéap duoc ,
nght den nhleu trong xtt 1y thude nhugm { i an,_hi avadé |

van hanh cua phuong phdp [7]

. 7WLLJQ&ngquanviphmngphéphé‘lpphl,uﬁ: l}'hchﬁtﬁnhiémtrongnw&eWWWW B

- X Iy nudce thai bang phwong phap hdp phu véi nhidu vt lidu dd duge nghién -~ —

clru 1’1'ng dung & nhidu quéc gia trén thé giéi Phuorng phép nz‘ty thuc chét 1a ky thuat

~ nhung co ché ctia-qua trinh hdp phu ¢6 thé phan tha;

tac tinh dién va hip phu ndi tai [8]

Tef@ﬂg—fé&ﬁnk—dién'—eéfh@quafrsétﬂ&uo*&tfrquéﬁﬁntrhﬁ'p—phu—céc—caﬁmrkim% I

~loai vi céc anion trén be mat chat hap phu. B01 v01 trudng hop xir ly nude thai ma
crom chua nhiéu ion Cr (VI), & d pH thip ching thudng tdn tai trong dung dich
dudi dang HCrO, . Khi d6, néu bé mat chét hép phu tich dién dwong chiing sé& bi

hép dan tinh dién va bj khir xudng Cr (III) theo phuong trinh [9]:

HC;O +7H1 +3e” —>CF3++4HO S

Ché dg hdp phu néi tgi: Hap phyu ndi tai 13 qué trinh twong tac bé mit. Qua
trinh hép phu cic ion kim loai 18n bé mit déu chiu tac d6ng cia cac tinh chit bé mit

ctia vét liéu hip phu nhu bé mit riéng, 46 rdng, phan bd 15 x8p va su phan cuc [7].

Uu diém: Phuong phéap cé qud trinh xi ly don gian, st dung céc vat lidu hip
phu gid thanh thép, khéng tao nén cac chit thai thir cip, khéng giy mii. Vi ¢6 khd
nhiéu uu diém vuwot troi so véi nhiing phwong phap khac, phuong phép hip phu

dugc xem 1& phuong phap phé bién va duoc sit dung rong rai.
1.2.1. Céc khai niém

Hap phu 14 sy tich liiy chét trén bé mit phan céch cdc pha (khi - rén, 16ng-rin,

khi-l6ng, 16ng-16ng). Chit hip phu la chat ma phan tir & lorp bé mit c6 kha nang hat

cac phan tir clla pha khéc nam tlep xidc véi né. Chit bi hap phu 1 chit b1 hit ra kh(n
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Hép phu vit 1y: Gay ra boi Iye tuong tic Vanderwaals gilta phan tit cht b hip
phy va chét hép phy. Lyc lién két ndy yéu d& bi phd v3. Qué trinh hap phu v4t 1 12

_mbt qua trinh thuin nghich [10]

Hiép phy hoa hoc: giy ra boi cac Iuc_mmﬁmmhﬁpi

~ phu v&i phan tir chit hap phy. Lyc lién két nay bén, kho bi phé vo [4] o e i

" Trong thyre t& sir phan bidt hip phu vat iy va hip phu hda hoc chi 1a twong dbi.

Trong mot s6 hé théng phy, sw hip phu xdy ra dong thdi ¢4 hai qué trinh hip phu
uat Iy va bap ph]] hoa hgc 2], L], 11} __ e -

- 1.2.2. Cin bing hap phu : —

| Qué trinh hép phu 12 mét qua trinh thuan nghich. Cic phan tir chét bi hdp phy
_—khLdihép_phu_ttén_bé_méljhéLbﬁp_phuﬁnﬁéJhé_di_clluyén ngugc lai pha mang,
" Theo thi gian, lisong chat bj hip phu tich tu trén b& mit chét rin cang nhiéu thi tbe

dé di chuyén ngugc trd lai pha mang cang 16n. Dén mét thoi didm nao d6, toe d6
hdp phu bing téc do giai hdp thi qué trinb hip phu dat cin bing. Mot hé hip phu khi
dat trang thai can b?mg, lwgng chit bi hz"lp phu 14 mét ham ctia nhiét dg, ap suét hoiic

. sbngdociachitbibdpphuplo}.

q= f(T, P hodc C)

O nhiét d6 khong dbi (T=const), dudng biéu dién su phu thudc ciia q vao P
hodc C (q=f (T, P hoiic C) duge goi Ja dudmg ding nhiét hdp phu. Pudng ding nhiét
hip phu c6 thé xay dung trén co 6 1y thuyét va kinh nghiém tity thudc vao tién d8,

gid thiét, ban chat va kinh nghiém xir 1y 8 lidu thuc nghiém.
1.2.3. K§ thuit hap phu
K¥ thudt thue hién phan ing gitta hai pha rén - 16ng & nhidu dang nhing phd

bién 12 hai dang chinh: hdp phu trong diéu kign tinh hoic hip phu trong diéu kién

dong.

Hip phu trong didu kién tinh 12 khong c6 su dich chuyén tuong dbi ciia phén

tir chét long (nudc) so véi phan tir chét hap phu ma chung cing chuyén ddng véi
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hoic loc d oiit chit hip phu lai va tic) Scral7. .|

Vi nhitng digu kién nhwr nhau, toc d¢ clia cac qua tinh thugn nghich trong

{mg v6i ty 16 v6i ndng &6 chit bi hip phu trong dung dich va trén bé mat chithdp ~

phy.Khi mdng d§chittan trong dung dich & gi4 tri-cao nhit thitdc-dd hap phu cling ~—

16n nhét. Khi ndng dd chét tan trén bd mit chit hip phu ting thi s8 phan i (d4 bi

- hépphu)-s&-di-chuyén tro-lai-dung dich-eling-cang nhiduhon.—— - —— e

chét hap phu bang s phén tir di chuyén nguge lai tir bé mit chét hip phu vao dung
----- ———djclr thi nong d6 chit bi hda tar trong dung dich s& tamot-dai-ugng khéng-ddi————

" Nong d6 ndy goi 1 ndng dg can bing. O nhiét d6 khong ddi, Tugng chat bi hip phu

13 mdt ham sé cita ndng dd va goi 14 hip phu ding nhiét. Pai lugng dic trung cho
qua trinh hip phu 1 dung lugng hép phu hay hoat tinh hép phu tinh, 1a Iuong chit

tinh bing miligam hay gam, bi hip phu trén 1 gam hay 1 cm’chét hip phu. Ngoai ra

hoat tinh con c6 thé bidu thi bing ty 1€ phin tram theo trong lwgng hodc thé tich

chét hip phu [i],[lO], [71 lj?"'

o Hdrp phu trong diéu kién dong

" Trong cdng nghé xir 1y nwGe va nudce thai, mot trong nhiing ky thuit hay st
dung 1a dang cot hay con goi la hép phu dong. Bién phép thuc hién 12 cho nudc loc
qua Iép vat liéu hép phu dugce sép xép ¢d dinh vao mot ¢t theo chidu tit trén xubng

hoiic tir dudi 1én. Cac thong s ciu tric ddc trung cho cdt gém 71

- Luu fugng Q, 14 thé tich nwée chay qua cot trén mot don vi thoi gian.
- Thé tich ting chét rin V, gém ca thé tich ting chét rin va khong gian rong
gitta cac hat.
- Téc d6 thang bé mit ciia dong chay F hay (i trong b& mat, la ty sb gitra fuu
-~ luong va tiétdienAclacdt, F=Q/A.

- Thoi gian tiép xdc theo ting réng 13 thoi gian mdt hrong thé tich chat long

bing thé tich cta chit rin chay qua véi luu lwong Q cho trude.
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- Co ché hép phu trong diéu kién dong (phuong phap cdt) ciing gidng nhu
trong didu kién finh (phwrong phap gién doan), song hip phy déng c6 nhiéu wu diem

b
hon vé.cong nehé va quan Iy nhu:
T e i elifilon? e Wiioad o] r 3 1 o

‘A £ ) o 2 A *
o _Chohiéusuatxirly tin cdy va dn dinh;

o _Khihodn nguyén khong phai dua vat liéu hip phu ra khéi bé loc do d6 cho.

- Cho phép st dung tdi da dung tich vat licu hip phu Khi cho nwoc chay qua.

Néng d6 chit bi hap phu gidm dn tix C, & tiét dién vao t6i C= Cyin ~ 0 & tiét dién ra.

Qua trinh hép phu tir pha long trén bé miit ciia chét hip phu gdm 3 giai doan

[10], T12F:

— - ~-Chuyén chit bi ‘hip phu trong pha long dén b& mit ngodi cua chit hip phu: _
Chat bi hép phu trong pha long s& dugc chuyén din dén bé mit cia céc chét he”'lp ——
phu nhd ddi lwu. G b& mit hat Tudn ¢4 16p mang gi6i han 1am cho sy truyén chit va

nhiét bi chamlai.

— Khuéeh tin-vio edc mao quan ciia hat : Sy chuyén chat b bip phu tr b&'mgt
ngoai cia chét hép phu vio bén trong dién ra phirc tap. V&i cdc mao quan dudng H
kinh 16n hon quing dudng tu do trung binh ciia phén ti thi dién ra khuéch tan phin

tir. Vi ¢ac mao quan nhé hon thi khuéch tin Knudsen chiém uvu thé. Cing véi

¢ching con co co ché khuyéch tan bé mit, cac phan tr dich chuyén tix bé mit mao

quén vao trong long hat, déi khi gibng nhu chuyén dong trong 16p mang (16p gidi

han).

- Hap phu 13 budc cudi cing dién ra do tuong tdc bé miit chat hip phu va chit
bi hdp phu. Luc twong tac nay la céc luyc vit ly va khéc nhau dbi véi cac phén tr
khéac nhau, tao nén mét tip hop bao gdm céc 16p phan tir nim trén bé mit, nhu mot
i6p mang chét long tao nén trd luc chu yéu cho giai doan hép phu. Qud trinh hép

7ﬂaha4ém%é&hé&d§mumg4gh§n khong gian hip phu, déng thdi lam giam d6 tu do

ciia cac phén tir hip phu nén thudng kém theo su toa nhiét [7].
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Dong hoc cta qua trinh hip phu ¢é thé duoc phan tich theo cidc md hinh dong
" hoc. Hai md hinh déng hoc phé bién 13 mé hinh déng hoc béc 1 va mo hinh ddng

_héa theo cong thic 1.1 va 1_.2:

In(ge — qc) = "nQe - "‘:1r (1 1)
Loty a2

Qe k202 Qe ... .

Trong d6: q.1a dung huong hép phy & trang thai cin bing, mg/g;

s la dung llIO’l‘lg l’laD phu o théi gian t, mg/g; —

k, hang 50 dong hoc bac 1 min” —

ks hz‘“mg s6 dong hoc bac 2, g/mg-.min.

Co-ché-hip phugitta-chit-hép-phu-va-chit bi-hip-phu-oé-thé-duge hibu-qua———
phfm tich déﬁg nhlét hép phu ‘Mot s6 md hinh déng nhiét hip phu dién hinh nhu:
M5 hinh Langmuir; M6 hinh Freundlich; M4 hinh Sips va Temkin.

M4 hinh ding nhiét Langmuir gia thiét ring ndng lwong hip phu tai moi vi

trf hoat déng cia chét hap phu 13 nhwr nhau va chit hép phu ¢ bé mit dong thé [1’5]

Mo hinh ding nhiét Langmuir dugc md hinh héa béi cong thire 1.3+ o

qe — qm¥;.Ce . (13)

1+K;Cp
Trong doé: ¢,,: dung lugng hz”ip phu cuc dat (mg/g);
C.: ndng dd chat bi hip phy & trang thai cin bing (mg/L);
K;: hing sb hip phu Langmuir (I/mg)
M6 hinh d&ng nhiét Freundlich gia thiét chit hip phu cé bé miit di thé gbm
nhiing vi trf hap phu khéc nhau va ning luong héap phy khéng gidng nhau [14]. Ma
hinh dang nhiét Freundlich dwgc md hinh héa béi cong thie 1.4:

1
qe = KpCy (1.4)

Trong d6: Kr hing s6 hap phu Freundlich chi dung luong hap phu cla chét
hép phu (mg/g)

n 14 hé s6 thye nghlem chi xu hucmg cua qua trinh hip phu
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© Freundlich va Langmuir {15]. M4 hinh dang nhiét Sips dwgc mo hinh héa theo cong

M6 hinh ding nhiét Sips la mé hinh két hop ciia md hinh dang nhiét

-~ thieels. .
: A (BCo)T ,
Qe = - el o L (15), .
1+(bC N S

M3 hinh d&ne nhiét Temkin xem xét anh hudng ciia mot 6 véu t6 tuong tic'.

gitta chat hdp phu va chét bi hip phu [13]. M4 hinh ddng nhiét Temkin dwgc md

hinh hda theo cong thirc 1.6: - o

——4Txengdé:_A:f4_Hing_s&l.iénkétitr@ngm@cémbﬁng_@@)'

qe = 5 In(A7C,) (1.6)

_b: Hang sb ding nhiét Temkin

R: Hing s6 khi 1y twdng (8.314J/mol/K)
T: Nhiét dd, °K

1.2.5. Mt 56 yéu t6 dnh huong dén qua trinh hap phu

a. Anh huong cia dung moi

HNép phy trong dung dich 1a hap phu canh tranh, nghia 1 khi chit tan bi hip

phu-cang manh-thi dung méi bi hép phu cang yéu.

Dung mdi ¢6 sttc cing bé mit cang lon thi chét tan cang d& bi hip phu. Chéat
tan trong dung mdi nude by hip phu tét hon so véi trong dung méi hitu co [7].
b. Tinh chét ciia chét hap phu va chat bi hdp phu

Théng thudng, cac chit phan cuc dé hip phu 1én bé mit phan cuc va cac chét
khong phan cuc d& hip phu lén bé mit khong phin cuc. Ngodi ra, d6 xép clia chit
hip phu ciing anh hwdng dén kha niang hip phu. Khi gidm kich thudc mao quin

trong chét hip phu x6p thi su hdp phu tir dung dich thuong ting 1én. Nhung dén mot

giGi han nao d6, khi kich thuée mao quan qua nhé s€ can trd su di vao cna chat hip

phuy [7].
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c. Anh hueong cia nhiét d¢

~Khi nhiét d4 ting, sy hip phu trong dung dich giam. Tuy nhién, d6i v6i nhitng

A LY ~ - hY A A

P ) ! A o -
1et-do, -dg S by ro—met-do—cuano-trope— ——

4

ii— .

3

dung dich tang 1én, do vay ang i} e |

d. Anh hucng clia pH moi irwémg

trong dung dich nén ciing anh huwémg téi qua trinh hip phu.

. _ _Ngoai ra, cdn cd-cac yéu t6 khac nhu: ndng d6 cla chét tan trong dung dich, - |

&p suét ddi véi chit khi, qua trinh hip phu canh tranh d6i véi cic chit bi hip phu .
[16]. '

— (;} - v A f_A;;E.-;A’ F

Ndng d6 chit bi hip phu ciing 13 yéu t5 anh hudng truc tiép dén kha ning hdp

phu. Thong thudng theo nhur nhiéu nghién ciru thi khi ndng d6 ctia chét bj hip phu

tang 1én thi hiéu suét xi 1y thudng cé xu huéng giam [17].

f Aqlﬂz  huong cua lch(fi luong c}}ﬁ:{ ﬁ@ phu

Khéi lwong vat liéu cta chit hip phy dnh huéng nhidu dén dién tich bé mit
tiép xtic va thong thuong thi hrong chit hdp phu cang ting thi kha ning hép phu

- cang cao [8].

@. Anh hiéng ciia thoi gian dén qud trink hap phu

Thoi gian 12 yéu t8 anh huong rit Ion dén rit I6n dén khi ning hép phu ciing
nhu thé tich thiét bi phan ting. Cho thiy dwgc thdi gian tiép xtic gidi han vi thai
gian tiép xtc tdi wu cho qué trinh hip phu [14].
1.3. Téng quan vit liéu hip phu

Vit liéu hép phu thuong la cac chét ran xép, 6 thé cb tir nguén géc tu nhién

nhu: zeolit ty nhién, diatomit (SiO, v6 dinh hinh), montmorillonit (bentonit),

mordenit, chabazit, co thé co nguén gbc nhén tao: than sinh hoc, than hoat tinh,
zeolit, nhom 6xit, silicagel, cac polyme dic thi. Thanh phﬁn chinh cia cdc loai chét

hép phu 14 cac 6xit kim loai, dxit silic hay hén hop gifta ching, trir trudng hop than
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sinh hoc, than hoat tinh thinh phin chd yéu cia né 1 cacbon [7]. V4t lidu ran xdp
‘dugce dic trung bdi d6 x5p va su phan bd d§ xbp theo kich thude. Do xop 12 thé tich

khéng gian _l_;__u- hat chat hap phy so vdi todn bé the tich cua hat, D§ x6p cang

— ,,,xépyﬂdiénﬁchbémét,rjéng,céng,cao, thi kha ning hip phu cta vit liducangcao.. . |

-13AVitliguthansinhhge - - o - o

Than sinh hoc ¢6 thé duge san xuit tir nhiéu loai sinh khéi nhu: cc chét hitu

i fa frong qua trinh frong trot va ché bisn nong san nhw vo trau, 161 ngo, vo ca |

co db thi va céc loai rac hitu co khac. Viét Nam cé nén néng nghidp phét trién do dé

e tiémnang sinh khéi néng nghiép chia Viet Nam tardt 4én,——— — ——

. a. Phuwong phdp ché tao than sinh hoc . . : : - -

Than sinh hoc 13 vt chdt réng ¢é ham lwgng C 1én, né duge san xuét bing
phuong phép nhiét phan trong didu kién han ché oxy va & nhiét do twong déi thip < -
700° C [8]. Nhiét phan thudng duoc chia ra thanh qua trinh phan hily nhanh, trung

. _.—___ binh va phin hiy cham dgya vao nhiét d@va,,mdi,gimﬂémhﬁnmguémnh,,nm&L e
phén chdm sz‘1 trung binh thudng kéo dai tir vai phat dén vai gid, thim chi vai ngay
véi hiéu sudt thu hdi chit rdn (than sinh hoc) cao nhét, khoang 25 - 35 % [18]. Con
nhiét phdnnhanh chi yéu tao ra diu nhién liéu (75 %). Do d6 qua trinh nhiét phin
chém va trung binh thudng dugce ap dung dé tao ra san phim 14 than sinh hoc. San
phdm chinh cia nhiét phan trung binh va nhiét phan chim la chét rin (véi thanh
phén cht yéu [a cacbon), ¢o nhiét tri cao hon trang thai ban dau va khi téng hop
duoc phat sinh 14 hdn hop céc khi gdm cacbon monoxit, hydro, metan va mot loat

cdc hop chit hitu co d& bay hoi khac.

Piéu kién dé tién hanh qua trinh nhiét phan d& tao thanh than sinh hoc c6 thé
thue hién dudi cac diéu kién nhu:; Trong diéu kién khi tro nhu N, va Ar; Khéng khi

__ Kkhong luu théng (vi dy ¢oc sk ¢6 diy ndp); Picu kién ap suat cao; Hodc diéu kién

hd trg ca 1o vi séng [8], [19].




18

MGt trong nhiing cich dé tao diéu kién khong khi khéng Iuu thong trong 10 1a

‘dung coc st c6 nap. Cym fir “coc sit ¢6 ndp - a porcelain crucible and covered with

____trung binh véi didu kién khéng khi khéng luu théng (dimg cc sit ¢é nip) dé tao

than sinh hoc. Dién tich bé mit riéng phu thudc vao nhiét do nhiét phn, tuy nhién.

fidu nhigt 40 nhidt phan cao > 800° C thi co thé 1am giam nang Suat thu hoi cua than
va pha hiy nhém chirc trén bé mit nhu (-COOH, -OH). Do d6, than 'sinh hoc &

“nhiét d6 thip thudng 4p dung dé loai b cac chat 6 nhiém v6 o bay hitu co phan.

cuc do cac co ché hap phu béi cac nhom chite chira oxy trén bé mit nhwr trao doi ion

luc hép din dién tir va co ché két tiia. Nhiét dd nhiét phén cao thudmg duoc 4p dung

dé xir 1v cac chat hitu co do dién tich bé mit néng 16n, nhi€u mao quin nhd va tinh

- khéng phancuc {8]. -~ -
b. Phuong phip bién tinh than sinh hoc

Dé ting cuong kha ning he"ip phu cta than sinh hoc, than hoat tinh, cac phuong

phap bién tinh thudng dugc st dung [22]. Cac nghién ciru vé bién dbi bé mit cia

“than hoat tinh,-than sinh hoc da dwoc nghién ciu boi nhiéu tic gia trén thé gidi,
trong do6 cé cac phu'ohg phip thudng dwoe sir dung dé bién tinh b& mit than nhu:
bién tinh hoéa hoc (phuong phap axit hoa, bazo hoéa, dinh kém vat li€u khac), bién
tinh vat ly (bing hoi nuéc). Bang 1.3 trinh biy céc phwong phap bién tinh thudng

dugce st dung.

Bang 1.3. Cic phwong phap bién tinh than sinh hoc, than hoat tinh [8]

Bién tinh | Phwong phap xit ly | Uu diém Nhuge diém

Hoéa hoe | Axit hoa Tang nhom chuc | C6 the lam gidm thé tich
axit trén b&é mit cua | bé mit riéng.

than. Cé thé anh hudng gin

1én than nhitng nhém
SO, (khi xt¢ ly vai
H,S0,), hay NO, (khi
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x1r ly vé1 HNOs).
- — "~ 1Bazo~ | Tang nhom chiic | Co thé, trong mot vai | T
bazo trén bé mit | trudng hop giam kha
- |than | ning hdp phy ion kim|
. o . Vioar o _

Dinh kém 1én céc | Tang kha ning oxy | C6 thé lam giam dién

— [ vartiéukiic e x b tac

_ o thh 15 o L . _
Vat Iy Hoat héa bang hoi| Tang dién tich va | Lam gidm nhém chic
y g g g
' nuwde__ thé tich b& mijt | oxy cdtrén hé mit

riéng

V& mit phuong phép thuc hién, phuong phép bién tinh héa hoc bao gom bién

tinh mét bude va bién tinh hai bude [23]:

- Bién tinh mot budc: qua trinh nhiét phan va hoat héa dién ra ddng thai trong

s ¢6 mit cua tac nhdn hoat hda

- Bién tinh hai buéc: Nhiét phan nguyén liéu thé va sau d6 hoat hoa than véi

-tdc nhin hoat hoa hodc ngdm tam tdc nhdn hoat hoa véi nguyén liéu ré1 mot nhiet -

phan.

Hién nay phuong phap bién tinh héa hoc dinh kém cdc hat tir tinh 1én vit liéu
dang dugce chau:gng nghién ciiu. Bién tinh tix tinh 1a phuong phap nhiéu hira hen do
gitp gia ting kha ning hip phy ciing nhu kha ning phin tach léng - rén 1a kha tét.
Su phan tach ndy givp thu hdi chat hédp phu tranh tao ra bun thai trong qué trinh xb
ly nuoc thai [13]. Phuong phdp bién tinh tir tinh ciing gdm bién tinh mdt budc va

bién tinh hai bude nhu d6i véi bién tinh héa hoc trinh bay & trén

d-Ung dung civa than sinh -hoctrong xiv lj-méi trwong— — —— — ————

Than sinh hoc ¢6 nhiéu ung dung, trong d6 phai ké dén cdc ung dung rat

quan trong nhu cdi thién chét lugng dét ndéng nghiép, san xudt ning leong va lam
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vét liéu hip phu trong xir Iy nude [8]. Trong ndng nghiép, than sinh hoc cai thién

chit lugng dét thong qua viée lam ting pH clia dat, gidm luong nhdm di dong trong

r 2
9

- ’ r
r [ r A ] .y L4 2 A ] r r

cbn duge vng dung lam vit liéu hip phu d& xt Iy cdc chit 6 nhidm nhu phenol,

thuoc trir sau, cic chat khang sinh, kim loai ndng.

1.3.2. Vit liéu spinel

Ferit_spinen vé mat hoa hoc 14 oxit phrc hop co cong thire_hoa hoc chung )

Céc Ferit spinen ¢6 ciu tric tinh thé 1ap phuong tim mit xép chit boi cic ion oxi.

- TTings6-mang ciia tinh thé khodng 8,4 A Mét-6-mang-co-sé-etiaferit spinen-chia 8

phan t& MFe,0;, frong d6 c6 32 ion oxi tao nén 64 hoc tir dign va 32 hoc bat dién
[25]. Thy vao dic diém kich thude ion, cdu hinh dién tir va ning lugng mang ludi
‘ma cdc cation chiém nhitng héc bat dién hay tir dién tao nén céc spinen thudn,
spinen trung gian hay spinen dao.
Coban ferit, niken ferit vd mangan ferit 13 cac ferit spinel rit quan trong trong
k¥ thujt. V& mit cdu tric, tinh thé coban ferit va niken ferit dac trung ciianhém cac
ferit spinen, cu tric 1dp phuong tim mit. Chung 13 cdc spinen ddo, vi ciu hinh
electron cia ion Ni*' 14 3d8, cua ion Co*" 1a 3d7 nén sé phéi tri thuin loi 1a 6 nén
cdc ion Ni*'* va Co™ nam trong cdc hic bat dién con ion Fe** phan bd vao. ca hdc bat
dién va hdc tr dién [25].
Theo nhidu nghién ctru, ¢6 hai hudng tiép cdn dé tdng hop vat liéu Ferit spinen:
hudng tiép can tir trén xubng va tir dudi 1én. Hudng tiép can tir trén xudng sir dung
cac phuong phap vét 1i, cdbn hudng tiép cin tir dudi én thuwong dwogce thuc hién bing

con duong hod hoc.
a. Phuong phap vitly

Mot s6 phuong phap sol - khi (aerosol) vit 1y da dugc dua ra dé tdng hop cic hat

vat liéu oxit kich thirde nano. Céc phwong phéap niy bao gdm cong nghé ngung tu tir

pha hoi, phuong phdp phun nung, ling dong héa nhidt ctia tién chit kim loai - httu

co trong cac budng phan tng ngon hia, st dung céc k¥ thudt laser va céc qud trinh
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N'I ]‘A 4 ] ]r

i tbng hop nano tinh thé don pha vi ddi héi phai c6 c4c thibt b ddng b, hién dai

__nén gid thanh ciia san pham cao,

b. Phwong phap héa hoc
Cac phuong phdp héa hoc tdng hop cac hop chét trong pha léng cling dé thu

_ it nhiéu nha nghién ctru hoa hoc, khoa hoc vét liéu va da dugc thira nhin nhu mot.

con-duong tiém ning trong tong hop vét lidu nano. Mt khac, cac phuong phép tong

hop bﬁng dung dich keo hoa hoc ¢o thé didu khién duge kich thudc hat, cic hat

nano thu dugc cé kich thude ddng déu, hinh dang phong phl nhu nano dang hat,

 phép hoéa hoc ngudi ta ¢6 thé tao ra cic hat nano ddng nhit c6 kich thudc va hinh

“dang thanh, dang soi, dang éng, dang dia, tuy nhién thudng lai chi tao duge lugng

nho vét liéu chi khoang mot vai gram. Cac phuong phap héa hoc cod. thé dugc tong
hop tir cc diéu kién phan mg rat khac nhau. Cac phuong phdp héa hoc dua trén

hoa hoc keo trong pha dung dich, trong nhitng ndm qua nhd stt dung cdc phuong

dang da dang. Cac phuong phdp hoa hoc tiéu bidu thudng duoc sir dung bao gdm:

két tia, khir, chdy nd, phun néng phan hiy nhiét, mixen (dao), qua trinh sol - gel,

- keo tu trgetiép trong dung mdi sbi cao, thily nhiét. Viéc phan chia thanh céc

phuong phap nhur trén dia vao co ché va diéu kién tién hanh phan tng hinh thanh vi
hat bao gdm giai doan gdy mim va ting truéng kich thude. Hién nay, nho céc
phuong phép héa hoc ta c6 thé tao ra cac vat lidu ddng nhit, ¢6 kich thude va hinh
dang da dang [25].

1.3.3. M4t s6 nghién citu vé sir dung vit liéu spinel hip phu thuée nhudm trong
nwée trén thé gioi va Viét Nam.

Trén thé gidi hién nay viéc nghién ctu hdp phu cic loai thudc nhudm trong

nuéc dang rat dugc quan tAm do nhitng tdc hai cha céac loai thuéc nhugm nay doi

voi méi trrdng, hé sinh thai va con ngudi. Muc dich cia cic nghién ciru 1a tim ra
loai vat lidu co kha nang hap phu cao, dd bén cao va ¢6 thé st dung nhiéu lan. Vit

lidu nano Spinel (MFe,0,) 1a mét trong nhitng loai vit ligu dang duoce tdp trung
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nghién ctiru do ¢6 dién tich bé mat 16n, hi€u qua hap phu cao va co thé thu hai tai s

 dung d& dang. Konicki va cong s da nghién ciru hap phu thude nhugm ARS8 bing

_vét lidu spinel ZnFe)Oy, | két_ qua cho thdy dung lugng hép phy dat dwoc 1a 111 mg/g

_ al, 2013). Theo Khosravi va cong su (Khosravi & Eftekhar, 2013) viéc sit dung vat
liéu hap phy spinel NiFe;0, c6 thé loai bd 90% thudc nhuém RBS trong nude. Viée

K&t hiop Spincl voi than lioat Tinh (AC) tao vat 1iéu hap phy giup giam gia thafh cua

vét liéu ddng thoi vAn ddm bao kha nang hip phu cao ciing dang rit dwge quan tim.

géntian bang vt liéu Spinel CoFe,O/AC, két qua chio thAy dung lugng hip phu dat
184.2 mg/g & 303° K va qué trinh hap phu tuin theo phwong trinh déng hoc béc 2

[28]. Két qua nghién ctru cia Peng va cong su [29] ciing cho thiy vt liéu Spinel

CoFe;0y/AC-cb thé hap thu 99% hrgng thude nhudm Methylen xanh trong muede &~ ——
nhiét d thudong. Céc nghién ciru nay ciing chi ra qué trinh hdp phu céc loai thude
nhudém béi vat lidu Spinel déu tuin theo phwong trinh dong hoc bic 2 va cac md
hinh hép phu ding nhiét Langmuir, Freundlich. Qua c4c nghién ctru ¢6 thé thiy vat

lidu nano Spinel (MFe,O4/AC) 14 loai vat liéu tiém ning gitp loai bo céc loai thude

nhuém tlong nuée. Theo Reddy va Yun [30] van cin tiép tuc cé nhiing nghién ciru
vé vét liéu Spinel/AC trong hap phu cic loai thude nhudém, phuong phap ché tao, ty

- 18 giita Spinel va AC, co ché hip phu.

Hién nay tai Viét Nam viéc nghién cou hép phu céac loai thudc nhudm bﬁng
nhitng vat lidu khac nhau ciing d3 duge quan tim nghién ciru. M6t sé nghién ciu
dién hinh nhu nghién ciru ctia Ngd Thi Mai Viét vé kha niing hip phu Metylen xanh
va Metyl da cam cia vét liéu da ong bién tinh. Nguyén liéu d4 ong di duge bién
tinh bang dung dich sit (ITI) nitrat, dung dich silicat va quing apatit két qua cho
thdy vat liéu d4 ong bién tinh hoan toan c6 thé st dung dé hép phu Metylen xanh va
Metyl da cam véi dung luong hip phu cuc dai ¢6 thé dat 55,56 mg/g va 66,67 mg/g
[31]. Nghién ctru hdp phu thudc nhuém RR195 bing vét liéu Graphen cia Ha

Quang Anh va cong su [2], két qua cho thdy Graphen hodn todn ¢6 kha ning hép
phu thude nhudm RR195 véi dung lugng c6 thé dat 250 mg/g, qué trinh hép phu

tudn theo phuong trinh dong hoc bac 2. Vat liéu Spinel ciing da duge nghién ciiu
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trong hip phu thudc nhudm, dién hinh nghién ctru “ Khao sat kha ning hip phy chat
mau Xanh Metylen trong mdi trudng nude cua vat liéu CoFe,Os/Bentonit” cia

| Doan Thi Thuv Ai {61 g n,then clru nay hleu Suat hap phu Xanh Metylen cua vit

0

nhién nghién ctru chua dua ra duoe don
_ hoc cling nhu co ché cia qua trinh hip phy. Nhu vay tai Vidt Nam d3 c¢6 mot s o

~ nghién ctu hdp phy mét sb loai thudc nhudm bang cdc loai vat lidu khdc nhau

flfAg S0 IWoNg NEhitn Cltu VAN COn FAt it, CAc Nghien Cifu CUNg moi chi dung 131 &

viéc khio sat mot sd yéu td co ban anh huéng dén qua trinh hip phy chwa dwa ra

duwoc co ché clia qua trinh do d6 s& gap Kho khin khi ap dung frong thirc 1é.

Than hoaf tinh c6 d3 réng xc";p, dief:n_ tich bé mﬁ.t 16n tﬁy nhién khé phéﬁ tich
sau khi hip phu. Spinel (CoFe,0,) ¢6 dd tir tinh cao ddng théi tinh. chit héa 1y

—&rm}gdel 8n dinh cheo-qué-trinh hip phu thudc nhudm. Vide tao vit lidu hip phu két
hop tir than hoat tinh va CoFe,O, s& tao ra vat liéu c6 kha ning hip phu cao, kha
nang phéan tach cao ddng thoi tiét kiém duogc chi phi. Nghién ciru nay s& tip trung
nghién cftu tao vét liéu composite nano Spinel - than hoat tinh (CoFe,04/AC) ung

dung trong hép phu thudc nhuém Rhodamine B.
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CHUONG 2. NGHIEN CUU THU'C NGHIEM

2.1. N§i dung nghién citu thye nghiém-

T "Noidung nghiénciru: — 7 ' ) o T

~+Nghién ctu bién tinh tao vét liéu hap phy

+ Nghlen cuu mQt 56 yeu to anh huorng den kha nang hap phu thuoc nhuom

o
(CoFe204/AC) nhu:

- - Anh huorng cla thO’l gian lac den qua trmh hap phu e . - —

- Anh hwéng cta ndng d6 thudc nhudém dén qua trinh hp phu

—Anh hudng cia khdi Tuong vat lidu hap phy dén qua trinh hap phy

2.2 Thié’t bl, dl_lllg"(:l_l vahoa Ch’f'lt ' o ' S

2.2.1. Thiét bi va dung cu

Céc thiét bi va dung cu duoc sir dung trong nghién ctru nhu sau:

- May lac HY - 2A nhan hi¢u Trung Quoc Thlet bi lac c v6i van toc tr 0-299

(vong/phut)

- Can dién tir 4 s§ BOECO, Puc, 2014. C6 thé cin téi da 12 12g véi d6 chinh
xac 12 0,0001g, st dung ngudn dién 220 V, méin hinh s6, chdm cach, dén nén sang.
Cén ¢ kich thudce 1a 335x210x335mm vdi dia can rong 85 mm.

- Méy quang phd hap thy U- 2900 Hai chum tia. Hitachi- Nhat Ban, 2016. Do
voi dai birde song tir 190- 1100 nm, téc do quéttir 106000 nm/gidy, dd chinh xdc
ctia budc séng 14 0,3nm, 6 nhidu < 0,00015nm.

- Mot sb thibt bi khac: Ta sdy DZ-2A 1I (Trung quéc); may khudy tir gia nhiét -
PC -420D, Mexico; may do pH E -201 -C, Pai Loan; May cit nude; Lo nung yém
khi.
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___ (b)May quang phd hdp thy phan ti U-2900; _

c

Hinh 2.1. M4t sb thiét bi phin tich trong phong thi nghiém

(a) May lic ITY - 2A;

(c¢) Can dién tir 4 s6 BOECO;

(d) May do pH INESA;
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(¢) Lo nung yém khi

-~ Cédc dyng-cy thuy tinh ding trong phong thi nghiém: Céc md, binh tam giac, -

2.2.2. Héa chit

Nghién ciiu sit dyung cac héa chat nhu sau:

- Sit nitrat (Fe(NO,);.9H,0, 99%)
- Coban nitrat (Co(NO3),.6H,0,99%)
-— - Rhodamine B-(CH3N,05Cl; >90%) - L

- Cbn tuyé_t dbi
- Dungdich axit H,SO,

Dung dich axit HCl (loai PA, Trung Quéc)
- Natri hydroxit NaOH (Prrc) IR | -

- Nurdc cat.

2.3. Phwong phap nghién ciru thye nghiém

2.3.1. Thyc nghiém ché tao vit liéu hap phu

Trong nghién ctru nay tac gia da téng hop vét liéu composite nano Spinel -
than hoat tinh (CoFe,04/AC) theo phuong phap hdi lwu don gian [32], gdm cic

budc nhursau: -

B1: Hoa tan 3.4 g NaOH trong 150 mL nuéc cat, sau d6 thém mdt luong nht
dinh than hoat tinh (AC) vao va khudy tron trong 30 phut dé dat duoe hd hop huyén

ph. Sau dé hédn hop huyén phit duge dun sdi & 100 °C.

B2: Hoa tan 5,4944 g Fe(NO;3);-9H,0 va 1.9790 g Co(NOs),-6H,0 trong 50

mL nude cit va @ nhanh vao hdn hop huyén phii dang $6i & trén
B3: T13n hop trén duge khudy trén & 100 °C trong 2 h

B4: Si dung nam chidm thu composite nano Spinel - than hoat tinh

(CoFe,0,/AC) tir hén hop trén

BS: Composite nano Spinel - than hoat tinh (CoFe,04/AC) thu dugc duge sy
kho & 80 °C trong 12 h va dugc ddn nhin theo cic ty 1&¢ CoFe:AC at 1:2:300;




1:2:250; 1:2:200; 1:2:150 va 1:2:100 twong ung la CoFe,O4/AC300,
CoFe,0,/AC250, CoFe;04/AC200, CoFe,04/AC150 va CoFe,04/AC100

VAt liéu rAp pinr

~ Nghién ctru thuc hién khao sit kba ning hip phu Rhodamine B bang k§ thuat -
hip phu finh theo nguyén tic: Mot Tigng nhit dink vat liéu hap phy dwoc dird vas
binh tam binh tam gidc 50mL chta 25mL dung dich Rhodamine B & ndng d6 nhit

3

inh fam gidc duoc ddy kin bang aut nhdm va Iic trong mdy lac 6 t6cdo 120

Rhodamine B trong dung dich.

Diéu kién thuc nghiém:

- Khéo sét anh huong ciia ty 1& Co:Fe:AC: Mot lwong VAt liéu hap phy thu
dugc & cac ty 1& Co:Fe:AC & trén dugc khao sat kha niing hép phu trong dung dich
Rhodamine B ndng dé 50 mg/L va thdi gian lic 60 phit.

- Khao séat anh huéng cia pH: pH dung dich s&€ duoc didu chinh vé céc gia tri
v T T pH=2.3,4,5,6,7,8,9va 10 (G tri pH ban du dwoc didu chinh bang dung dich—
| NaOH 0,1M hodc HCI 0,1M)

- Khio sit dnh huong cia thdi gian tiép xiic: hén hop vit liéu hip phu va
dung dich Rhodamine B s& dugc lic trong cac khodng thoi gian khac nhau 5, 10, 15,
30, 60, 90, 120, 150, 180, va 210 phut.

- Khao sat anh hwéng cta ham luong Rhodamine B ban dau, dung dich
Rhodamine B ban ddu dugc thay déi & cac gia tri ndng dé 20, 50, 100, 200, 250,
300, 350 va 400 mg/L.

- Khéo sat anh huéng cia lidu luong chat hép phu, lidu lugng chét hip phu

dugc thay ddi & céc gia tri 25, 50, 75, 100, 125, 150, 175 va 200 mg/25mL dung




2.3.3. Phén tich dgng hec hip phu va ding nhiét hip phu

: 2;3; 3;*]': Dong hpc'fhd'p phu

~ Nghién ciru da sir dung hai moé hinh dong hoc hip phy bac 1 vd md hinh ddng~ —

- hoc bic 2 dé phan tich dong hoc hap phu Rhodamme B cia vit liéu hap phu dya

tren ket qua thi nghlem khio sat anh huong ciia thoi glan tlep xiic dén qua trinh hép

nhu

2.3.3.2. Ddng nhiét hdp phu

- —— — Nghién etru di si¥-dyng-cac md hinh-dang nhiét Langmuir, Freundlich va

Temkin d& pban tich ding nhi¢t hip phu cua Rhodamine B lén vat liu
CAC/CoFe,0,200 dua trén két qua thi nghiém khao st anh hudng ciia ndng d¢ dau

_ gdénquatrinhhipphu.

2.3.4, Phuong p'hz;nr[;lrlghién clu cac dé_ic tinh ly héa ciia vt 'lii'éu
2.3.4.1. Phuong phdp ding nhiét hdp phu - khir hép phu N, (BET)

Bé& mit riéng ciia vat liéu trude va sau bién tinh duoc xdc dinh theo phuong
__phap dangnluet hip phu da 16p BET (tir day g01 1a phwong phdp BET). Dién tich bf,",,,, -
mit cia than duge xac dinh dya vao duodng ding nhiét hap phu - khir hap phu Nito,
dién tich b& mat riéng dugc tinh tir phin tuyén tinh trong phwong trinh BET, phuong
phap t-plot dugc dimg dé phan tich thé tich 16 mao quan micro. Mau duge do trén may

do TriStar 3000 V6.07 A tai Khoa Héa hoc, Trudng Pai hoc Su pham Ha Ni
2.3.4.2. Phurong phdp hién vi dién tir quyét SEM va EDS

Ciu tric, hinh thai hoc va thanh phfin nguyén 8 cha vat liéu trude va sau
bién tinh dugc quan sat trén kinh hién vi dién tir quét birc xa trudng FE — SEM
Hitachi S — 4800 (HI-9022-0003 - Nhit), tai Vién Khoa hoc Vit liéu — Vién Han

lam Khoa hoc va Cong nghé Viét Nam.

2.3.4.3. Phuong phap nhiéu xq tia X - XRD

Cau tric tmh thé cia vit heu truée va sau bién tinh dU’O'C xac dinh bang'

phuong phap nhiéu xa tia X véi budc song A = 1.54 A, dudi goc 20 tir 10° dén 70° &




téc d6 3°phut. MAu duge do trén mdy XRD-D8 ADVANCE tai Khoa Héa hoc,
' Trudng Dai hoc Khoa hoc ty nhién — Dai hoc Quéde gia Ha Noi

e 2347 Phutng phdp phd g ngoai bién dbi Fouirier-

Céc nhém chire trén bé mat cda vat liéu truée va sau bién tinh dwgc danh gia

dya trén phu'O'ng phap do pho hong ngoal ‘bién dbi Fourier FTIR, v6i ving phé do tr
4000 _dén 400 cm’t. MAu duoc do trén miy do FTIR-6300 tai Vién Ky thudt Nhiét™

P6i, Vién Han Lam Khoa hoc va Céng nghé Viét Nam.

—2.34.5. Fnuangp]mjxdzﬁmh-pﬂﬁhem—dng—men-@)ﬂpz@—————

Gia tri pH ma & d6 cac hat trung hoa vé dién goi 12 ‘diém trung hod dién tich

(point of zero charge-PZC). Tai pH > pHpzc phuong trinh M-OH + OH" — MO +

H,0O chiém 1ru thé vA bé mit cac hat mang dién tich am, két qua hip phy cic cation

t8t hon. Trong khi d6, tai pH < pHpze, phtong trinh M-OH +H'" — M-OH;' chiém -
wu thé, tao céc hat mang dién tich duong, két qua hip phu cac anion t5t hon.

Pé xac dinh diém dién tich khong cua vat liéu nghién citu, dung phuong phap
chudn o do pH véi chit dién ly 1a dung dich mudi KCI 0,IM & 25°C dé x4c dinh

ﬂWﬁHi’,’g&Eﬁﬁ’i}ﬁf liéu '[33]: Cﬁéﬁ'ti‘éh 'l’-‘féﬁh’g’-&l’ﬁ'CﬁCJDll'é'C'HhU'SKW S e
- Tiéﬁ hanh pha dung dich KCl v6i ndng d6 0,1 M. Chuén bi céc binh tam gidc
va hut 14y 100ml dung dich chira KCI
- Didu chinh pH mdi binh bing dung dich HCI hogc NaOH 0,IM vé& céc gia tri
twong tng la: 2, 4, 6, 8, 10, 12 (pH;)
_Can 1 gam vit lidu hdp phu vao céc binh tam gidc roi day kin, khudy trén,

dem lic trong 24h. Dé lang, loc va do gid tri pH thu duogc la pHy

Lap dd thi sy phu thudc ApH; = pH; — pHy dd thi nay cat truc hoanh tai
ApH; = 0 thi chinh l1a pHpyc
2.3.5. Phuong phap xdc dinh Rhodamine B trong nwoc

~ — — — — Ham tuong Rhodamine B trong nudc duge xdc dinh béng phwong phip tric -
quang. Do d¢ hip thy quang ctia dung dich mau tai budce song 554 nm trén thiét bi

so mau UV-Vis.




2.3.6. Phuong phap tinh toan két qua, xir 1y s6 liéu

. 23.6.1.T inhftodndungflwpngfv&,,hiéu,,sud't,hci'pphu tinh

Dung Tuong hip phu Rhodamine B tai diént cam bing (4, mg/E) VA i thai

--gian t (q, mg/g) dugc tinh todn theo c¢dng thirc (2.7) va (2.8):-

_-cy @7
N (A4 2.8)
o 41— W e e - — e ——
== — - -1héu smAt 'hz“ip—phu- tai-thoi-diémt duge tinhrtheo-edng thire (2:9): -~ -7t —— -
1= C‘, _ Cf H0% (2.9)
C,

” Tfoﬁg d6: + Cq, C Vé"Ce: nf“)ng 40 Rhodamine B ban dau, tai thoi gian t va tai
cin bang, mg/L
+V: thé tich dung dich hap phu, L

+W: khéi luong vét liéu hip phy,mg

2.3.6.2. X Iy 56 lidu

Tét ca cac thi nghiém déu duoc 1am ldp lai 3 14n duoe thé hién qua do l&ch

chuin & két qua nghién ciru. DU liéu thi nghiém dugc phén tich bang phan mén

Origin 8.5.1.
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CHUONG 3. KET QUA VA THAO LUAN

- 3:1:Anh—hu’6'ng—eﬁa ty-1& Co:Fe:AC dén sy hap phu Rhodmine B

~ " Nghién cilru dugce tién hanh dé¢ d4nh pia kha nang hap phu cua tiian hoat tinilt —

ban dau, spinel CoFe,O4 va composite than hoat tinh/spinel (CoFe,04/AC) & da
dang ty 1& Co:Fe:AC (123070, 1:2:250; 1:2:200; 1:2:150 and 1:2:100). Cic vit liéu

" ndy dugc khio st kha ning hip phu Rhodamine B biig Ky thuat hidp phi tinh véi~

lidu lwong chét hip phu dugc sir dung 14 0.05 g/25 mL, ndng dé Rhodamine B ban

- LY

dAu 50 mg/I, thsi gian 15¢ 60 PHITE. T

- - -~ Kétqua kha ning hap-phu Rhodamine B-trong Gng-véi edcloai-vét licu duge- - — -

thé hién trén hinh 3.1.

T

184 s

- 30

4'|'-;'|'

T T T T LA T T LI |
2 CoFe,  CoFe,0/ACI00 CoFe0JAC3S0 CaFe0,ACII0 Cofe0 AC1SH CoFe0 AC100

20

- : Logi vt lidu

Hinh 3.1. Anh huwéng cia ty 18 Co:Fe:AC dén dung luong va higu suat hip phu
Rhodamine B

Qua @3 thi hinh 3.1 c6 thé thiy khd ning hip phu Rhodamine B cia
CoFe,O4/AC t6t hon cta than hoat tinh (AC) va spinel (CoFe;04). Dung luong hip
- — —— —phu Rhodamine B etia-AC va spinel CoFe,Q4 chi dat 8,15 mg/g va 9,67 mglg.
Trong khi dung lugng hap phu Rhodamine B cila CoFe,04/AC ting tr 13,57 mg/g
dén 17,68 mg.g twong Gng véi su gia ting cha ty 1& Co:Fe trong CoFe,0./AC, cu
thé Co:Fe:AC & cac ty 1& 1:2:300; 1:2:250 and 1:2:200. Piéu nay la do su ton tai cac
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A

Tnlilemkhmangﬁa _
%WMMMtW,
- CoFe,0, thip [35]. Két qua dd thi hinh 3.1 ciling cho thdy kha ning hdp phy |

_ Rhodamine B giam & ty.18 Co:Fe:AC 1:2:150 va 1:2:100. Nguyén nhan cé thé do su_

bao hoa cac vi trl hoat hoa trén bé mat CoFe,04/AC dan dén khong du vi & hoat
héa cho sy hdp phu Rhodamine B [36]. Nhu vit qua két qua thi nghiém cd _thé thiy
- __composite_CoFe,0,/AC dugc tong hop 6.ty. 16 Co:Fe:AC: 1:2:200 (CoFe,O4/AC.

"200) ¢6 dung luong hdp phu Rhodamine B cao nhit vi dugc chon cho nhiing -

nghién ciru tieép theo.

l—)‘at—tmh—lmzrly—cuzrvaﬂreu ‘COT[[pO‘Suc CoFe;07/

Cac loai vit liéu than hoat tinh (AC) comp031te C0F6204/AC200 da duge

giri di phan tich mét sé dic tinh vét 1y nhu da trinh bay & myc 2.3 4.

Két qua xac dinh dién tich b& mat BET va thé tich rdng xdp ciia vat liéu

duge thé hién & bang 3.1

Bang 3.1. Dién tich bé mit BET va thé tich rong x4p ciia vit liéu

Loai vit li¢u Dién tich bé miit Thé tich rong xop,
BET, m*/g cm’/g
AC 867,499 0,381
AC/CoFe;04200 759,638 ' 0,321

Nhu vy ¢ thé thé.y dién tich bé mit BET va thé tich rong xép cua vit J1éu
than hoat tinh AC cao hon mdt chat so vai vét liéu CoFe,04/AC200. Pitu nay cé
thé do céc hat CoFe,04 dd dugc dua vio bé mat than hoat tinh [37]. Két qua tuong
— —— tir cfingdd duoc-tim thiy-trong-mot-sb-nghién ctu vé-vat-liéu eomposite-oxit- —— —
git/than hoat tinh [32], [38].
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K&t qua hinh 4nh SEM va phén tich EDS cua cic loai vit li¢u duge thé hién
trénhinh3.2

By Wl B A
t [NHERHY [EAE

Tostais Tl

Pl Wl B

R

TMS-RIKL 5.0KV 5 Team 2500k SEM): E e TR Lo 3 vt i i it

Hinh 3.2. Két qua phéan tich SEM va EDS cita mjt s6 loai vit lidu

Ghi chii: (a, b) — Than hogt tinh- AC; (c, d) - CoFe,044C200; (e, f) - CoFe;0/AC200 sau
hép phu Rhodamine B

Qua két qua hinh 3.2 ¢6 thé thiy vit liéu than hoat tinh AC c¢6 cAu tric bi
bién ddi sau khi dugc composite vi CoFe,0,. Két qua phan tich thanh phin céc
nguyén t6 cia vit liéu (EDS) cling cho thay thanh cta vit liéu AC c6 thanh phin

100% C. Tuy nhién & vit liéu CoFe,04/AC200 di cb sy xuit hién cia Co va Fe

trong thanh phin cic nguyén td, cu thé phin tram khéi hrong cac thanh phﬁn C,0 B

Fe va Co 1An luot 13 70,89%, 20,64%, 5,28% v 3,18%. Diéu ndy cho thiy cac hat
CoFe,0, di duge dua vao bé& mit than hoat tinh. Sauk hi hép phu Rhodamine B ty
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1& phin trim ctia nguyén t6 C d3 tang 18n 78,42% trong khi ty 1& cac nguyén t6 O,
Fe, Co gidm xubng 16,84%, 3,25%, va 1,48%. Diéu ndy cho thdy Rhodamine B 44
duge hip phy vao vit li¢u CoFe,0,/AC200.

—’ﬁmmmmxgﬂmjﬂwmme—&mgﬁai-
7 duoc phéan tich bang phuong phap-do pho hongngoal bién d6i Fourier FTIR duwgc =~ - —

the_h1¢n_trerl_h1nh_3__3‘ e e e e e e e e e m L mENLL e e iz
- - — - — - - - - 7 i:_c 7' - -
T T T T T oHmwaten |~ ©RYT =0 ot T
- cH I TORTa e L
! Y R T T & YRR
§ W PRIV o S
o T e gt Wi ket VRS 77 o .' Bk :. - i
: \ ot VIV ve0s o
3660 \ 2319 A
2000 : 543 ¥ 9
1741 1479 v 748
1604418
B —— CAC ] I |eﬁi—— I
—— CAC/CoFe,0, o
—~— CAC/CoFe,0,-RhB
T 1 T | T | T I T | T l T
4000 - 3500 3000 2500 2000 1500 1000 500 -

Budc séng (cm’™)

Hinh 3.3. Phé_ FTIR ciia (a) AC, (b) CoFe;04/AC200, (¢) CoFe;0,/AC200-RhB

Ké qua cho thiy & ca ba miu vat litu AC, CoFe,04/AC200 va
CoFe,04/AC200-RhB xuét hién cac dinh xung quanh gia tri 3660 cm’! twong tng
voi nhdm O-H [39], tai cac gia tri 2981 cm™ va 2900 em™ twong Gng vdi nhém C-H
trong alkan [40], tai gia tri 2319 em’' twong tmg v&i nhom C=C [41], tai gid tri
1392 e’ va 1479 em™ tuong émg véi nhém C-H [41], tai gia tri tir 1050 cm™ dén

" 1288 cm™ twong Gng v6i nhom C-O [40]. Tuy nhién & méu vét liu AC xuft ign—
cac dinh ¢ gia tri 1741 cm” va 1604 cm™ twong vmg véi nhém C=0 va nhém C=C

trong vong thom, nhung cac dinh ndy lai khoéng xuét hién & mau vat liéu
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CoFe,04/AC200 va CoFe,O4/AC200-RhB. Hon nia & cic miu vat lidu
© CoFe;0/AC200 va CoFe;,0/AC200-RhB xuit hign céc dinh méi & 1977 em! va

-1 : 3i nhom ¢ 42]. Diéu nay 14 do su ¢6 mit cia cac hat

. _chirc.méi..Cc nhém chitc ndy cé vai trd quan trong trong hdp phy thude nhupm.

-~ Két-qua-phan-tich-nhidu xa tia X-(XRD)-cta vit lidu AC; CoFe,04/AC200-va- - -~
CoFe,0,/AC200-RhB duoc thé hién & hinh 3.4, Qua hinh 3.4 c6 thé thdy, vit liéu

o AC v CoFe,0,/AC200-c6-chu tric-tinh thé graphit véi cdc dinh nhidu xa ¢ 24,84°

—vi43;36° O CoFe,0/AC200 va CoFcToOd/ACZOO-RhB ¢ su xufit hién cia cde - —

dmh moi & 35 61° va 61,78° the hlen suw xuat hlen cla splnel CoFezO4 [43] Két qua

nay di mét 1An nita khing dinh cic hat spinel CoFe,0, di duogc dua vao than hoat

- ——————tinh-ebé—vai- tre—tfong—wec—gla—tang—kha—nang hap _phu Rhodamine B cia vit ligw
 CoFe,04/AC200. L

b

Insensit
|

10 20 30 40 50 &0 70
2-Theta (Degree)

Hinh 3.4. Két qua phin tich XRD ciia (a) AC, (b) CoFe,04/AC200,(c)
CoFe;0,/AC200-RhB
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3.3. Khio sit kha niing hip phy Rhodamine B cia vt liéu composite
- CoFe;04/AC200 |

pﬂidflﬂlgdtchﬁap—pu-u— —
———Trong qud trintr kép phyr pH-dung dichr trmétyéu t6-quan trong Antrhwong |
o euapH den khi- nang hap phu’RhO’dzrmme B ctia vat liéu CoFe,0,/AC200 da duwoc - T

-——nghién-etru-& didu-kién: ndng-d6-ddu-eia Rhodamine B-50-mg/L, liduhwong vt lidu———

CoFe,0,/AC200 0.05 g/25 mL va lic trong 60 phut & nhiét do phong (25+2°C), pH
dung dich thay ddi tir 2 dén 10. Két_qua anh huéng ciiapH-dén sy hip_phu—. |
— Rhodamine B dugc thé hién ¢ hinh3.52- -~~~ - -~ - -~ - e

P § ik wvorplion capatdy | B4
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Hinh 3.5. (a) Anh huéng ciia pH dung dich @én sy hip phu Rhodamine B ciia
- C0F3204/AC200; (b) pHPZC cua COF8204/AC200

Két qua hinh 3.5a cho thdy hiéu sudt va dung lwong hip phu Rhodamine B

ctia CoFe;0,/AC200 phu thudc vao pH dau ciia dung dich. Cu thé & pH ting i 2
dén 4 hidu suit va dung lugng hip phu Rhodamine B da ting nhanh tir 30,26 dén
60,98% vi 9,14 dén 18,81 mg/g. Tuy nhién & khoang pH tir 4 dén 8 dung luong hip
phu Rhodamine B ciia CoFe,04/AC200 tuong dbi 6n dinh. Va & pH tir 9 dén 10
hidu sudt va dung hrong hip phu di gidm manh. Nguyén nhén do pH anh huéng dén
su tdn tai cia Rhodamine B trong dung dich va dién tich bé mat vat liéu hép phy. O
- pH <35 Rhodamine B tdn tai & dang catrion (RhB") va phin i & dang don chdt. |
Khi pH > 3,5, Rhodamine B chu yéu tdn tai & dang (RhB™*). Hon nita, pHpye clia
CoFe,04/AC200 12 8,34 (hinh 3.5b). Do d6 & pH < 8,34, bé mit vét lidu
C0F6204/AC200 mang dién tich duong v6i nhiéu jon B trong khi d6 Rhodamine B
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& pH <3,5 ciing ton tai & dang catrion. Do d6 céc ion H' trén bé mit vét lidu s& canh

tranh véi cac catrion RhB™ dén den  gidam kha ning hap phu cua vit liéu [44]. 0 pH

—Li.dlmgimlghapphujajang_nm__g_ke do Rhodamine B di chuyén sang |

: _ An dén ! fién giita cdc ion RhB* vi bé
_ mitvatliéu CoFe;0,/AC200 [45]. Tuy nhién & pH > 9, sy proton héa Rhodamine B~ . |

gia ting, cling v6i bé mat vat liéu CoFe,0,/AC200 mang dién tich 4m din dén sy

giam Kha nang hap phy [46].

Nha ‘féy—pI:I_dung_dic,h_énh_huém.gmanh_dén_khé_nﬁng_hép._phu_do_énhhué'ng.__.____

LY

"TT@T[ cdac nhom Ch‘[l’C be mmat va dlerr tichcua vat liéu- hap phu don,q thm anh hu’ong e

den su ton tai ciia cac dang 1on Rhodamme B. Trong nghlen ciru nay pH 4 1a ti

uu cho ha‘in phu Rhodamine B cua vét liéu C0F6204/AC200. K&t qua twong tu ciing

d5-duoc bio-cdo-o-mot-sdnghién-etrakhae [44]:

3.3.2. Anh huéng ciia thoi gian tiép xic

Anh hudng cba thoi gian tiép xic dén sw hip phu Rhodamine B cua vit liéu
CoFe,04/AC200 duoe nghién ciru & didu kién: ndng d6 Rhodamine B 50 mg/L, pH
dung dich bing 4,0, lidu luong chat hip phu 0,05 g/25 mL, thai glan tlep xic thay

abitir 5 — 210 phat. Két qua dugc thé hién & hinh 3.6.

26 — e 90
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Hinh 3.6. Anh huéng ciia thoi gian tiép xic - dén sw hap phu Rhodamine B ciia
COF3204/AC200
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___ hip phy tang tir 8,07 dén 18,09 mg/g v& hiéu suat hip phy ting tir 29,65 t0 66,46%,.

! p phy Rhodamine Bting |
___chim din vA dat cin bing & 150 phit véi dung lugng hép phy cye dai va hidu sudt |

-

~_héip phu cuc dai dat 23,14 mg/g va 84,98%. Nguyén nhéan do trong giai doan dau

twén be mat vat ligu hfip phy co sO lugng Ion cac vi1 tn hoat dong dam dén dung

lwong hap phu ting 1én nhanh chéng. Sau d6 36 luong vi tri hoat dfng gidm dan,

~__qua trinh hap phy tang cham dan va dat dén trang thai can bang [47]. Trong nghién_

“cilru nay 150 phit 1a thoi gian vit liéu CoFe,O4/AC200 héii ‘phu Rhodamine B dat™ — =

trang thai cin bang. Két qua ndy ¢é xu huong tuong tw mot s6 nghién ciu hip phu

Rhodamine B khac [48].

'3.3.3. Anh hwéng cia nong d9 diu dung dich Rhodamine B
Anh huéng cta ndng d6 dau dung dich Rhodamine B ban d4u dén kha ning
hip phu cia vit liéu CoFe,04/AC200 d3 duge nghién ciu & didu kién: ndng do
dung dich Rhodamine B ban dau trong khoang tir 20 dén 400 mg/L, pH dung dich
————bing 4,0; Hidw twong chit hip phu 502725 mb; thoi-gian tiép xac 150 phit- Kétqua————

duge thé hién & hinh 3.7.

o El_lé_th_a”iy dung luong h:?;.p phu Rhodamine B cta vit liéu CoFe,0,/AC200
da ting va dat cuc dai 94,08 mg/g khi ndng &6 Rhodamine B ban dAu tang dén 350
mg/L. Tuy nhién dung luong hip phu khong tiép tuc ting va gin nhu 6n dinh khi
tiép tuc ting ndng d6 dung dich Rhodamine B ban déu 16n hon 350 mg/L. Pdng
thdi hiéu suét hap phu Rhodamine B giam tir 93,29% xudng 45,65% khi ndng do
Rhodamine B tung tir 20 dén 400 mg/L. Hién tugng ndy do & ndng d6 Rhodamine
B ting dén 350 mg/L kha ning khuéch tan cia chat bi hdp phu nhanh hon din dén
dung luong hip phu ting. Tuy nhién, vdi cing lugng chdt hdp phu s6 luong tim
hoat hoa bi gi6i han, do d6 & ndng d6 Rhodamine B 16n hon 350 mg/L., t 1& giita

-~ — —tuong vi tri-hoat-déng va fon Rhodamine B gigmddn-dén-gidm higu suat-happhy— — — —

[47]. Mét sb nghién ctu nhu nghién ctu hép phu Rhodamine B bing vét liéu
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Kaolinite [48], nghién ctru hip phy Rhodamine B bang vit liéu MgO c6 sy hd trg
~ clia ¢4c hat Fe-Co-Mn [49] ciing cho két qua twong ty.

_ . — - o _109_ 18 J—
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] ChH - 50

S 40 £ I

60 -

50 -

{mgfa)
¥
a
H %)

= L L

Ny Y -

20 -

0 50 100 150 200 2%0
Co (mg/L)

300 350 400 450
Hinh 3.7. Anh huéng caa ndng dé diu dung dich Rhodamine B dén kha niing
hip phu ciia vit ligu CoFe,04/AC200

7737.3.4. Anh huéng c&i liéur lll‘(.]'llérchf'lt hf.f’fl'ipiphu
Liu luong chéat hip phu 1a mét yéu té quan trong anh hudng dén qud trinh hip
phu do lién quan dén can bang chét hip phu - chét bj hdp phu. Anh huéng ciia lidu
luong chit hip phu CoFe,0,/AC200 dén su hip phu Rhodamine B dugc nghién ciru
& didu kién: Liéu lugng chét hép phu CoFe,0,/AC200 tir 25 dén 200 mg/25 mL, pH
dung dich bing 4, ndng d6 dau dung dich Rhodamine B 50 mg/L va thoi gian tiép

xtic & 150 phat. Két qua duge thé hién & hinh 3.8.

C6 thé thdy hiéu suit hip phu Rhodamine B d4 ting nhanh tir 62,96% dén
92,34% khi lidu Iwong chét hip phy CoFe,0,/AC200 ting tir 25 dén 100 mg/25mL.
Nguyén nhén do khi ting lidu Iugng chat hap phu, cic vi tri hoat déng trén bé it

chét hip phu ciing ting dan dén tang hiéu sudt hép phu [50]. Tuy nhién khi ting

lwong chét hip phu tir 100 dén 200 mg/25 mL, hidu sudt héTthﬁ da 1<h6ng tiép tuc
ting ma duoc duy tri n dinh. Trong khi d6 khi ndng d6 Rhodamine B ban diu ting
tir 20 dén 200 mg/25 mL, dung lugng hip phu dd giam xubng tir 34,29 dén 6,26




mg/g. DBiéu ndy duge giai thich do & cing ndng 46 Rhodamine B ban d4u, khi ting

luong chét hép phu s& dan dén sy bdo hoa cic vi tri hoat dong trén be méat |

ﬂwmﬂwﬁ%

WWWWMM dugc
- khang dinh-b&i nhitng nghién ciru khac [48], [52]

T =T
75 100 125 150 175 200
Liéu hrgng chat hap phn (mg/25 mL)

Hinh 3.8. Anh hwéng cua lrgng chit hip phu dén kha ning hip phu
Rhodamine B

3.3.5. Pong hoc hip phy

Pdng hoc hédp phu Rhodamine B 1én vit liéu CoFe,04/AC200 duoc phén tich
dwa trén két qua thuc nghiém anh hudng cia thoi gian tiép xitic dén dung lugng hip
phu & ndng d6 diu Rhodamine B 50 mg/L, pH dung dich bing 4,0, liéu lurgng chét
hép phu 0,05 g/25 mL. K&t qua phén tich ddng hoc dwoc thé hién & bang 3.2 va hinh
3.9.

T két qué phén tich ddng hoc cho thiy & md hinh dong hoc bac 2 hé s tvong
quan R* = 0,934 cao hon so v4i cia md hinh bac 1 (R* = 0,874). Péng thoi dung

Juong hip phu & trang thai can bing g tinh todn theo m6 hinh bac 2 1a 25,26 mg/g
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twong di gin véi két qua thu duoc tir thi nghidm e, = 23,14 mg/g. Diéu niy cho
thAy qua trinh hip phu Rhodamine B trén vit liéu CoFe,04/AC200 tudn theo md

7hﬂﬂ}ée&giwebacwongﬂlmhchmmngimaiﬁnhbépplmﬁlmjmm3m— |

—WWM%WM&MM@MMM

&t mOt-sd-nghién-ciru khic d3-dugc bio-cdo- v& hép phu Rhodamine B. 1én vit ligu

__hﬁp_phl,LC.oEe204@Vacanqy@m8_1£)_p,I;4__7_]__\!_«1_Zn_/_CO__ZEtClQQYQC_l_ carbon 53}

Bing 3.2. Thong s6 md hinh djng hoc hip phu Rhodamine B ciia vit li¢u

-— CoFe,0,/AC200— - - — ——— - — e
- — - --Médhinhbfcl - - - - -Moéhinhbic2 . — —— . . Qe (mgg) —
Geu (ME/E) ki R? Qe (ME/g) k2 R’
22,17 0,037 0,874 25,26 0,0019 0,934 23
23 - —
x K.
20
= 1 e — -
5, 154
£
o y
’a‘ H < Di# li&u thi nghiém
10 | g —— M®6 hinh béc 1
B === MO hinhbac2
fe
f
_— ]
5 4= T 1 71 * T T 1 7
0 30 60 S0 120 150 180 210 240

Théi gian (phut)

Hinh 3.9. M hinh ddng hoc hip phy Rhodamine B ciia vit li¢u

3.3.6. Piing nhiét hap phu

CoFe;0,/AC200

Diéng nhiét hdp phu Rhodamine B 1én vit liéu COF6204/AC200 duo’c phéan

tich theo mé hinh ding nhiét Langmuir, Freundlich and Tempkin dwa trén két qua

thuc nghiém anh huong cua ndng d6 dung dich ban diu dén dung luong hip phu &
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thoi gian tiép xtic 150 phut, lidu lugng chit hip phu 50 mg/25 mL, pH dung dich
~ dlu bling 4. Két qua phan tich ding nhiét hip phu dugc thé hién & bing 3.3 va hinh

s 340 - e e —
Bang 3.3. Thong s6 dang nhi¢t hap phy Rhodamine B 1én vt lidu |
B ) 7 CoFe,04/AC20
Vg hi i o i o-hi i i
QM(mg/g) KL R2 KF Im R2 AT b R2

401 i # DO tidu thuc nghigm
;ei," ~.—~.. M5 hinh Langmuir
20 iq s MG hinh Freundlich
o J],r - = = M hinh Tempkin
{1
!
0 ' l ; 1 ; | ' | '
4] 50 100 150 200 250

_ _ ) C, (mg/L)

Hinh 3.10 Déng nhiét hip phu ciia Rhodamine B 1&n CoFe,0,/AC200

Két qua cho thay hé sb tuong quan dat duge tir mé hinh Freundlich R’= 0,998
cao hon so v6i hé sé twong quan ctia mé hinh Langmuir (R” = 0,978) va mb hinh
Tempkin (R* = 0,957). Didu nay cho thiy sw hip phu Rhodamine B lén vat li¢u
e CoFe,0/AC200 phithep t5t véi mé hinh Freundlich, co ché hip phudalép vabé
mit chit hdp phu khéng ddng nhét [47]. Hon nita, gid tri 1/n tinh todn tir mé hinh
dang nhiét Freundlich 1a 0,377 < 1, chimg to rz“ing vat liéu CoFe,04/AC200 phu hop

cho hép phu Rhodamine B [45]. Tuy nhién, d6i véi md hinh Langmuir, hé sb tuong




A — O |

quan - R% = 0,978, dung luong hép phu cuc dai q, tinh toan theo m6 hinh Langmuir
14 107,48 mg/g khi ghn v6i két qua thu dugc tr thue nghiém gy = 94,08 mg/g.

r
A ’ ~ 4 A




- —cho thidy day [-vat lidu tidm ning véi hi¢u qua hip phu cao, phwong phap ché tao

—- —khé-den-gidn. Phan-tich-tinh-cht-ly-héa-ctia-vit lidu-compesite-nano-Spinel---than— —

hoat tinh (CoFe,04/AC) thu dugc cho thdy céc hat CoFe,0, dugc phan bd tét trén

- bé& mit than hoat tinh. K&t qua khao sat sy hip phy Rhodamine B trong nude clia vat. ..
S "*hetr(%oFt,VOA/AC <cho Thav Vat-liéu co kha ning- hap phu bn dinh Rhodamine B**’ —

tlong noc & pH —4 Dung 1u0ng hap phu cuc da1 cb thé dat 94, 08 mg/g, Mb hinh
dong hoc bic 2 va md hinh ding nhiét Freundlich va Langmmr phu hop véi qua
——--——tﬂﬁh—h&p -phuRhodamine B-1én- Cole,04/ACCac-hat CoFe 04 trén-bé mit- vat—heui‘

déng vai trd quan trong trong qud trinh hap phu.
2. Kién nghi
1. Cin tiép tuc nghién ciru kha nang hip phu Rhodamine B ciia vit li¢u

CoFe,04/AC bing k§ thuat hip phu déng va trén quy mé pilot dé cé.thé ving dung

nhfing vat lidu ndy trong Xt Iy ngudn nudc & nhiém thudc nhudm.

2. Cin nghién ciru anh huéng ctia cdc yéu t§ 6 nhidm khic trong nudc thai
dén su hip phu Rhodamine B cia vét liéu CoFe,Q4/AC

3. Cén tiép tuc nghién ctu kha ning hip phu cia vt liéu CoFe,0/AC véi céc
thanh phin 6 nghidm khic trong nude. Pdng thoi sw anh hudng qua lai cla cdc yéu

t6 6 nhiém trong nudce thai dén qua trinh hf'lp phu.
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9. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA PE
TAI § TRONG VA NGOAI NUGC
9.1. Téng quan tinh hinh nghién ctu thude linh vuc cia dé tai: (Mikc @6 ddy di, hop 1y trong

fvié&dénhfgidrt—i’nhrhi’nhffnghién ctw trong-va-ngoai nude, thanh céng va han ché cua cbng |-

dmmquan tAm. dthng tac hai ctia cic loa1 thuoc nhuom nay d6i voi moi trudng, hé sinh
 thai va con nguoi. Myc dich cta céc nghlen ctu 12 tim ra logi vt 11eu ¢6 kha néng hap phu

_ = A = aitlale -.-_ ...' * -_ an =.- {]\ E‘nﬂ\‘a MAT trano

BRSNS

nhiing loai vét liéu dang duge tép trung nghién ciru do ¢o dién tich be mit 1¢én, higu qua hip

pnu ca0 va o6 thé thir hoi tai sir dung dé dang Komcm V- cong sy'dd fighién ciru hap phu

(Kon1ck1 et al, 2013). Theo Khosrav1 va cong su (Khosravi & Eftekﬁar,-?OB) viéc su dung

vit liéu hip phu spinel NiFe,0, ¢é thé loai bd 90% thudc nhuém RBS trong nude. Viee két

— 3
o=k

ddng thoi vin dam bao kha ning hé"lp phu cao cling dang rit duoc quan tim. Liang va cong
su (Liang et al, 2019) d& nghién ctru hip phy thubc nhudm tim gentian bing vt lidu Spinel
CoFe,04/AC, két qua cho thiy dung lwrgng hip phu dat 184.2 mg/g & 303° K va qué trinh
hép phu tudn theo phuong trinh déng hoc bic 2 (Liang et al., 2019). Két qua nghién cuu cua

hop Spinel vai than hoat tinh (AC) tao vét liu hép phy gildp gidm gié\‘;thénh cia vt liéu |-

[

thu 99% luong thudc nhudm Methylen xanh trong nuéc ¢ nhiét do thuong. Cac nghién ciru
nay cling chi ra qué trinh hép phu céc loat thudc nhudém béi vat lidu Spinel déu tudn theo
phuong trinhddng hoc béc 2 va cac md hinh hép phu ding nhiét Langmuir, Freundlich. Qua
cac nghién ctru ¢d thé théy vat liéu nano Spinel (MFe,04/AC) 1a loaiiveflt lidu tiém ning gitip
loai bd céc loai thube nhudm trong nuwde. Theo Reddy va Yun (Reddy & Yun, .2016) van cin
tiép tuc ¢6 nhiing nghién ctru v& vat liéu Spinel/AC trong hip phu céc loai thubc nhudm,
phuong phép ché tao, ty 18 gifra Spinel va AC, co ché hip phu.

Hién nay tai Viét Nam viéc nghién ctru hép phu céc loai thube nhuém b%mg nhiing vat liéu
khéc nhau ciing da dwgc quan tm nghién ciru. Mot sb nghién ctru dién hinh nhu nghién ctiru
ciia Ngd Thi Mai Viét vé& kha ning hip phy Metylen xanh va Metyl da cam ciia vét lidu da
ong bién tinh. Nguyén lidu da ong di duoc bién tinh bing dung dich sét (T1I) nitrat, dung
dich silicat va quang apatit két gua cho thdy vat liéu da ong bién tinh hoan toan ¢6 thé sir

Peng va cong su (Peng et al,, 2014) ciing cho thdy vat lién Spinel CoFe,0/AC o thé hip | -

dyng dé hip phu Metylen xanh va Metyl da cam v&i dung lugng hip phu cue dai c6 thé dat
55,56 mg/g va 66,67 mg/g (Viét, 2015). Nghién ctru hip phu thude nhuém RR195 bing vat
liéu Graphen ctia Ha Quang Anh va cong sy (Anh et al., 2015), két qua cho thdy Graphen
hoan toan ¢6 kha nang hip phu thuoc nhuom RR195 véi dung luorng c6 thé dat 250 mg/g,




qua trinh hip phu tudn theo phuong trinh dong hoc bac 2. Tuy nhién viéc tdng hop viét ligu
Graphen kha phirc tap va tén kém. Mot nghién ctru khéc “Nghién ciru khé ning hép phu
thubc nhudém Metylen xanh chia vét liéu hdp phu ché tao tir 18i ngd va vo ngd” ctia Duong
— —Thi—fBrieh—Ngoc—vé— edng sy (Ngoe et-al; 2013).- Trong nghién-ctru nay 181 ngd va vd ngd duge S

aAxy ]rl—\n nn—]n_‘nn nhA f“an Irieh—thirde n 2 O 5 mm-va_dhrac n]qn ]—n:n nhi_trre 'l'n:ln vidi-—duno

- —] a.cl.} ,_LI.B.I.J.J.\AJ._LLLLU_ S LI LNV FERNFIPLW.LY] A__\L,J_]J.lll.l_ B EEELSLVATEL FINLY ) j.Ll.LLL‘L JELY L VA ¥ 1.! YATL \-L%_ [ |
dich chira Metylen xanh & nnng a8 nhit dinh, Lkt qué cho ﬂ‘my 131 ngd va vé ngd hoan toan

¢ kha ning hip phy Metylen xanh tuy nhién dung hrgng hép phu con thdp do vét liéu chua
duac blGIl tmh Vat heu Spmel cung da duqc ngh1en cuu trong hap phu thuoc nhuom dlen

nuéde cua vit liéu CoF 6204/Benton1t” cla Doén Thi Thay Ai (Ai, 2013) 0 nghi€n citu nay
[ hiéu suht hap phu Xarh . Métyl—cua— vat liéu tai 'ﬁH‘“7 8 <o thé dat 95; 0 -95,1%, tuy nhiém [ —

A frinh hip nhn Nhn‘ vnv Fm -
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Vlet Nam da ch mot 50 n ciru hap phu mét sb lo oai thube nhudm bang cac Ioaj vat 11cu =

khac nhau nhung sb luong nghlen clru vAn con rét it. Céc nghién ciru cung méi chi ding lai —,:..[{

]
& viéc khao sit mot sb yéu tb co ban anh hudng dén qua trinh hip phu chua dua ra dugc co ? J
ché cha qua trinh do d6 s& gap kho khin khi 4p dung trong thye té. SRS -G

Ai, P. T. T.(2013). Khao sat kha ning hép phu chét mau Xanh Methylen trong moi truong
nude cua vit liéu CoFe204/Bentonit, /1(2), 236-238.

Anh, H. Q., Trang, Q. T. T., Ngo, V. ., Hoa, L. T. M., Giang, L. H., Quang, N. K., & Tuén,
V. A. (2015). Nghién ctru khi niing hip phu thube nhudém RR195 trong dung dich nuée
béng vat liéu Graphen oxit va Graphen. Tap Cht Phan Tich Hda, Ly va Sinh Hoc, 20(4), T
20-27. j

Khosravi, 1., & Eftekhar, M. (2013). Characterization and evaluation catalytic efficiency of

NiFe204manospinel inremoval of reactive dye. from aqueous solution. Powder

Technology, 250(3), 147--153, hitps://doi.org/10.1016/j.powtec.2013.10.021

Konicki, W., Sibera, D., Mijowska, E., Lendzion-Bielun, Z., & Narkiewicz, U. (2013).
Equilibrium and kinetic studies on acid dye Acid Red 88 adsorption by magnetic
ZnFe204 spinel ferrite nanoparticles. Journal of Colloid and Interface Science, 398,
152-160. https://doi.org/10.1016/.jcis.2013.02.021

Liang, Y. D., He, Y. J., Wang, T. T., & Lei, L. H. (2019). Adsorptive removal of gentian
violet from aqueous solution using CoFe204/activated carbon magnetic composite.
Journal of Water Process Engineering, 27(November 2018), 77-88.
https://doi.org/10.1016/j.jwpe.2018.11.013

Ngoc, D. T. B., Luong, N. T. M., & Thanh, N. T. (2013). Nghién ctu kha néng hép phu
thudc nhuém methylen xanh cia vit liéu hép phu ché tao tir 13i ngd va vo ngd. Khoa
Hoc va Céng Nghé Lam Nghiép, 2, 71-81.

Peng, X. L Jin,D. F., Wang, P. F., L1 J Jm H. X., Wang, X. Q Zhu Z.W. (2014)




Magpetic response and adsorptive properties for methylene blue of CoFe 2 O 4 /Co x Fe
y /activated carbon magnetic composites. Journal of Alloys and Compounds, 617, 622~
626. https://doi.org/10. 1016/j.jallcom.2014.08.059
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 Viét, N. T. M. (2015). Nghién ctru kha nang hép phy Methylen xanh v Methyl da cam ciia
vit ligu da ong blen tmh T ap Chz Phan T wh Hoa Ly va Smh Hoc 20(4) 303 3 10

[ 9.2. Danh muc c4c cong trinh d3 cong bd thude linh vue ciia @& tai Cﬁa chi nhiém va nhi‘rng
T thémb vién tham gra—nghwn ctra- (o vir téwtde gid; bai-bdo;dn pham ~cdc yéu 1o vé xudt
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a) Clia chu nhiém d‘e taz o
1.. Hoang L& Phwong (2018), The effect of carbonization tempera?ure on quality of

activated carbon produced from corncobs, Tap chi Khoa hoc va cong nghe Dai hoc Thai

Nguyén; tap 176, 56 16, trang 161-166
2. Nguyén Thi Kim Th4i, Hoang L& Phwong (2015), Nghién ctiu xdy dung du thdo “Huéng

dan ky thudt théng hilt, chuyén ché, xi Iy tdi sir dung va dé thai phan bim bé ty hoai” phis
hop véi diéu kién dé thi Viét Nam, Hoi nghi quéc t& v& quan 1y bin thai tir hé thbng thoét
nuéce va cong trinh vé sinh — FSM3, trang 53 — 57.

cdu trong qudn Iy phdn bim bé ty hoai tai cdc dé thi Viét Nam, Tap chi Khoa hoc va Céng
nghé, Pai hoc Thii Nguyén, tip 136, s 06, trang 203-207.

‘4:-Hoang Le-Phuong (2015), Survey and assessment of the management and treatment
| status of fecal sludge in Thai Nguyen city, Tap chi Khoa hoc va Cc"‘mg nghég, Dai hoc Thai
Nguyén, tip 139, sb 09, trang 91 — 95.

5. Hoang Le Phuong, Nguyen Thi Kim Thai (2017), The potential of biogas recovery from
anaerobic co-digestion of fecal sludge and organic waste, 6" International Conference on
Solid Waste Management, 11/2016, Indian, The article is publishing in the book “Utilisation
and Management of Bioresouces, Springer publisher, ISBN 978-981-10-5348-1, trang 113-
121.

| 6. Hoang L& Phwong, Nguyén Thi Kim Thai (2017), Anh hwéng cia ty I¢ phb"i trén chdt

théi ¥én hiku co véi phan bim bé tu hoai den hiéu sudt tgo khz sinh hoc trong diéu kién lén

~1"3. Nguyén Thi Kim Thai, Hoang Lé Phwong (2015), K#do sdr ddnir gid hign trang va nhu |

men dm, Tap chi Xy dung, sb 4, trang 28 — 30,

7. Hoang Le Phuong, Nguyen Thi Kim Thai (2017), Influence of climate condition on
anaerobic co — digestion of mixed fecal sludge and organic waste, Tap chi héa hoc - Vién
Han Lam Khoa Hoc va Cong Nghé Viét Nam tap 55, s6 5E1 2 trang 395 400
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b) Ciia cdc thanh vién tham gia nghién ciru

(Nhitng cong trinh tiéu biéu dwoc cong bd trong 3 ndm gan nhiit)
1. Nguyén Thj Té Loan, Nguyén Thi Thanh Hug, Trdn Thj Di¢u Huyén, Nguyén Thi| .
“Thiy Hing (2016), Téng hop, nghién ciru die trung cdu trie cta spinel MnALOy didu ché | —

(2016)} Thng hgp, nghlen cliu dac trung cu tric va hoat tinh xuc tic cla oxit nano |
C0A1204, Tap ch1 Phan t1ch Hoa—Ll va Smh hoc Tap 21(3) tr 124 130

trung ciu tric va hoat tinh xiic tic ctia oxit nano MnFe,O,4, Tap ch1 Phén tich Héa-Li va

|- S WQQ(Q’) 4 P N

4. Na Th! Thnvﬂnpo‘ Tuon ‘b Tan. Tnno hn*n 7nA1 O, kich 1h i'i”é"c'.ﬁhﬁh [gh”ﬁ

| hdy metylen xanh, Tap chi khoa hoc va cong nghé - Pai hoc Thai Nguyen (2017), Tap 176

A Echik o ;4 1=t —2 9l 123 o
b) 3 b 21

phuorng phap dbt chay oxalyl dlhydraém va tham do kha nang xic tac trén phan ung phin

_:—W-l

6 16, tr 121-126.

o

, &
5. Nguyén Thi Thiy Hiing, Lé Hitu Thiéng, Nguyén Thi T Loan; Nghién ctru téng hop% |
oxit nano ZnAl,O, bing phuong phap d6t chay dung dich (2017), Tap chi héa hoc, /:
T.55(5E1,2), tr.110-113. >
6. Nguyén Thi T6 Loan, Nguyén Quang Hai, Nguyén Thi Thiy Hing , Téng hgp nghién f( |
ctiu didc trung ciu tric va hoat tinh x(c tic quang clia oxit nano CoFe,04(2018), Tap chi };

| “tich Hoa, T.y-va-Sinhrhoc, T23(3),tr 83-88..

.| Thi Hdng Nhung, Téng hop, nghién ciu dic trung cdu tric va hoat tinh quang xuc tc cia

“Phén tich Hoa-Liva Sinh hoc, Tap 23, 56 1, tr 87-93: - '*' I

oxit nano ZnFe,04 bang phuong phép ddt chay sir dung tic nhin ure (2018), Tap chi phan
8. Nguy&n Thi Thity Hing, Nguydn Thi Té Loan, Lé Hitu Thiéng, Hoang Thi Cham, Trén

nano spinel NiFe,04(2018), Tap chi héa hoc, T.56(6E2), tr.109-113.

9. Nguyén Thi T Loan, Nguyén Quang Hai, Nghiém Thi Hwong, Nguyén Thi Thiy Hing
, Nghién ciru tdng hop nano spinel MgALQ, bing phwong phap dét chay gel (2019), Tap chi
Phén tich Hoéa-Li va Sinh hoc, Tap 24, s6 2, tr 133-137.

10. TINH CAP THIET CUA DE TAI
(Tinh khoa hoc, cu thé, ré rang cia viée ludn gidi vé tinh cdp thiét doi véi van dé nghién ciiu
| cua dé 1ai)

7. Nguyén Thi Thiy Hing, Lé Hitu Thiéng, Nguyén Thi Té Loan, Nghién ciru téng hop

Hién nay tai Viét Nam nganh dét nhudm dang phat trién manh mé va 4 chiém kim ngach
xuit khiu cao. Trong nhitng nim gln déy, nho chinh sich ddi méi md cira & Viét Nam d4 ¢6
72 doanh nghiép nha nude, 40 doanh nghiép tu nhén, 40 du 4n lién doanh va 100% vén dau

tw nuée ngoal cling céc tO hop dang hoat dong trong linh vie dét nhudm. Nganh det nhuom




thu hat nhidu lao déng gdp phan gial quyét vide Jam va phl hop véi nhitng nuée dang phat

trién khong c6 nén cong nghiép ning phat trién manh nhu nwée ta. Tuy nhién, nganh dét
nhudm st dung mot lwong nude thai 16n dé san xudt va ddng thoi thai ra mét lugng nudc

rthéildz’mgkéchefméiwtm ng. Trong qué trinh san xuét co rit nhiéu héa chét dgc hai duge st

.
bé mit_chi &ién Iy, chat
VG
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Q=179 ST ATARElY Y WeN 10 Fa v == pab i o u kY ittt —hlat 1ot Alg G G wlrat ol 3wl .( p—

y kim loai ning it khéd phin

hoa. Cac chat n;‘\y thardmg_co chita cac ion kim loai hoa tan,

(=

khong duge xur ly va xu ly chua dat QCVN truoc khi tha1 ra ngoal mdi trucmg th1 cac hoa

3~

(‘hn’r n.f-lv cd fhP Dle PhP‘r Vi th vm xung mmnh ]am r‘hef ciAvacic Inm ﬁnncr Vm” qrmcr (hrm

hily trong mdi trudng, c6 thé g@y 6 nhiém méi truong trim trong trong thoi gian dai. Néu |

nude, cic chit ddc ndy con c6 thé thim vao dit, tdn tai 14u dai va anh hudng téi ngudn nuée

. . . | e . e an
- rogdm va béncanh-d6conanh-hudng dén doi séng cia conngudi- Ngodira;, nudc thairdét |

nhudm thirdong co dn A TAL 1MV thay ddi thu:o'ng xuyen tuy loai thibe nhudm, va co

nhlet d6 cao nén cin phm “duorc Xt Iy triét dé d& trudc khi thai ra, tranh giy 6 nhidm méi

N

trueong.

Thubc nhudm 12 mét thanh phan khé xut Iy cua nuée thai dét nhuom véi dic tinh dc

hai, ¢6-kha ning gy ung thu cao néu chiing tdn tai trong moi truong mrqc. bbi v6i tinh vue |

k¥ thuat méi trudng, ddy duoc coi 14 mét mbi quan tdm nghién ciru hang dau nhim loai bé
chiing ra khdi méi trudng nude mit. Cong nghé xir ly nudce thai dét nhudém néi chung hién
nay thuong 1a: keo ty, fenton ddng thé, sinh hoc hiéu khi va hip phu. Trong d6 phuong phap
hip phu 12 mét trong nhitng phuong phép don gidn, higu qua ¢ loai bé thube nhudm trong

mr&e Trong phuong phip may viéc nghién et sirdung vat tién hép phu ta y,é,u_té quyét dinh
16n dén hiéu qua xir ly. Trong nhiing nim gin diy, xu huéng nghién ctru phat trién cic vat
lidu ¢6 kich thudc nano voi dién tich b& mat riéng 16m, hidu qua hdp phu cao 1am chét hip
phy-trong-xtr ly-mdi tredong-dang [& mdt xu huéng nghién clru va Gtng dung duge quan tam.
Trong @6 vat liéu composite két hop than hoat tinh va cac hat nano Spinel d& dugc mét sb
tac gia trén thé gi6i nghién cir, ché tao thanh vét liéu hr?ip phu \ing dung dé hép phu céc chét
hitu co trong nude cho hiéu qua cao ddng thoi d& thu hdi sau qua trinh xt ly. Tuy nhién tai
Viét Nam viéc nghién ctru, img dung cdc vat lidu nay trong hip phu thudc nhudém con nhiéu
han ché. Do dé, tac gia da chon d& tai “Nghién ctru kha ning xit Iy mét sb loai thube
nhudm trong nuwéc bz:ihg vit liéu composite nano Spinel - than hoat tinh
(CoFe,0,/AC)".




1 | Xay dung thuyét minh | Ban thuyét minh nhiém | 07/2019 Hoang [.€ Phueng
vy nghién citu
R —Nghiéﬁ—el.r’rur téng—qu—anff Béo céo tdng quan van | 08/2019 - Hoang L& Phuong
ke - Ldéchnnghifnetu - R FE
3 |Nghién ctu xéc dinh | Bdo cdo két qua nghién | 09/2019- | Hodng L& Phuong
|19 16 thich hop gita | ciru 1y 1¢ thich hop | 102019 | Ngwyén Thi Thiy |
cdc—chit trong —qui | oiliacdo-ohiit Harg
trinh tao vit liéu i Vi Thi Thuy Trang
COmposite nano Spinel - I _{Hoang_ "Thi_ Kim | ~— —
~[- than hogr R |Dung |
(CoFey04/AQ)
4 | Phan tl'clrl, xac dinh dic | Bao cdo két qua phén | 11/2019- | Hong L& Phirong =
-| trung, ciu tric-ctia vat | tich, x4c dinh - dic | 12/2019 Nguyén Thi Thay | &
liéi; hip phu (SEM, | trung, cdu tric cla vat Hing ESN‘
BET, XRD, FTIR, |liéuhip phu Vii Thi Thiy Trang | o8
EDS) Hoang Thi Kim| =~
Duhgg gﬁ
5 | Nghién ctu khdo sit|Bdo cdo dinh gia cac i 01/2020- Hodang .€ Phuong
cic yéu t6 anh hudng | yéu t& anh huwéng dén | 02/2020 Nguyén Thi Thiy
~— |"dén—quatrinh hdp phu-| qu4 trinh hip phu thube Hing
cua vit lidu nhudm cta vat liéu Vi Thi Thiy Trang
Hoang Thi Kim
Dung
6 {Bao cdo bai bdo tai hoi | Bao cdo ndi dung bai [ 03/2020 Hoang 1.€ Phuong
nghi khoa hoc Khoa bao da ding vé két qua
nghién ctru clia d& tai
7 | Viét béo cdo tong két | Bdo cdo thng két 04/2020- Hoang L& Phuong
danh gi4 N | 06r020
15. SAN PHAM
: . Yéu ciu chit Iwong san phdm
STT Tén san pham SO fwong L P ) .
(mo ta chi tiét chat lugng san pham dat |




1. MUC TIEU DE TAI

- Nghién ciru st dung vit lidu hi

(Mike d¢ cu thé, rd rang vé mdt khoa hoc, Iy ludn va thuc tién ctia muc tiéu can dat duroc)
- Dénh gia dugc dic trung vét Iy va héa hoc ciia vét lidu hip phu composite nano
Spinel - than hoat tinh (CoFe,04/AC)- T

ATy
12. pOI Tlrm\m PHAM VI N("HIﬁ‘N CTIU

| 12.1. Péi i tugng nghién ctru

Vit liéu hap phu comp031te nano Spmel than hoat tinh (CoFeZO4/AC)

T)lmg dtch nrae chlra mnf sd 'rhnnc‘ nhnnm hr ﬂh.‘—l h-nmr nhnncr fh1 nor‘me-m

12.2. Pham vi nghién cttu

' thUUc nhnﬁm frong mréc

----——Tao vit-ligu—composite nano Spmel—-—'than hoat-tinh (C0F3264/A(3) hap phu mot s&[——

| 13. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU

13.1. Céch tiép cén

Thira ké kién thirc tir cdc tai lidu chuyén nganh, cac két qua nghlen cltu trong nmirdc

cling nhu trén thé gi¢i lién quan dén vin dé nghién ciru. . )\3 :
Tao vit liéu hip phu Spinel - than hoat tinh ¢6 hiéu qua cao, giam chi phi trong tao vit

liéu dbng thdi ¢ tinh bén cao o /i

13.2. Phuong phép nghién ciru Z 7

Phuong phép nghién ctru Iy thuyét; Phuong phép théng ké va ké thira; Phuong phap

~| mghién e phén_tich thwe nghi¢m; Phuong Wﬁpmﬁtﬁﬁi@ kﬁfPhUUngrﬁrﬁpTU sanh;

Phuong phép téng hop.

14. NOI DUNG NGHIEN CUU VA TIEN PO THU'C HIEN

14.1: N(f)i-dun-g-nghi-éﬁ-cﬁu-(-Mé tG chi tiét nhitng néi dung nghién ciku phit hop voi muc tiéu |

ciia dé tai, ghi ¥d npi dung 1d: bdo cdo cde bai bdo bang tiéng Anh (1a san phdm ciia dé 14i
sau khi diroc chd:p nhén dang) tai héi thdo dan vi)
Tir nhitng muc tiéu nghién ciru trén, nghién ctru s& cé nhitng n6i dung ey thé nhu sau:

- Nghién ciru tao vit li¢u composite nano Spinel - than hoat tinh (CoFe,O4/AC): Khao
sat ty 18 thich hop gitta cdc thanh phin dé ting kha nang hip phu cia vét liéu

- X4c dinh dic trung, ciu triic clia vit lidu hdp phu théng qua cic phép phan tich
(SEM, BET, XRD, FTIR,).

- Khdo sat kha ning xt 1y mot 36 loai thude nhudm trong nudce cia vat liu composite
nano Spinel - than hoat tinh (CoFe,04/AC) bing k¥ thuat hap phu tinh

14.2. Tién d6 thuc hién

_ . : Théi gian
Céc ndi dung, cong San pbam oz . »
STT (bat dau-két | Ngudi thue hién

viéc thuc hién )
thic)




dwoe nhuir ndi dung, hinh thic, cac chi
tiéu, thong 56 ky thudt,...)

I |Sén pharn khoa hoc (Céc ¢ong trinh khoa hoc s& duge cong bb: séch, bai bao khoa hoc, ..)

NS N Ba1 baokhoahoc — |- 01 | Tap chithudcISYSCOPUS. danhmuc Q3 | -

) 7. o1 hd
AR LA VAL T L, TR ol VA s e I U e, JR—

DUNG

16.2. Dia chi ing dung

17 TACPONG VA LOL: IC‘H‘MA‘NG LAT CUAKET- OUA NGHIEN cUU——— ——

1171 nni”i‘?ﬁﬂtn} vn'r\ o1a0 duc va diotao

AT Emr s srad-atib—yaHaody

La tai ligu tham khéo cho sinh vién, gido vién chuyén nganh quan ly va k¥ thuat mbi

trrdng va cac nganh cb lién quan %

17.2. Bbi véi linh vuc khoa hoc va cong nghé ¢6 lién quan

~Mé&réng kién thire vé tao vat lidu haprrph’u Xt ly thude nhudm trong ijuérc
17.3. P6i véi phét trién kinh t&-xa hoi
- Giam thiéu dugc nhiing tic hai giy 6 nhiém méi trudng do su & nhiém thudc nhudm
trong nudc

17.4. D6i véi 16 chire chi tri va céc co s6 ing dung két qua nghién cliu

. Néng cao Khd nang nghién ctru khoa hoc clia gidng vién va sinh vien

Tiép cén dugc véi cac nghién ciru ¢6 tinh quoc te cao

17. KINH PHI THU'C HIEN PE TAI

~1 Tomg kinh phiz50:000.000 dong

Bing chit: Nam muoi triéu dong chdn.

(D todn chi tiét cde muce chi dinh kém cé xdc nhin cua edc don vi lién quan,)

~ -Ngay § théng Fnim 2019

CHU NHIEM DPE TAI XAC NHAN CUA PON VI
TS. Hoang 1.& Phuong TS. Dwong Thé HMung
KT. HIEU TRUOGNG

TRUONG PHONG KHCN&HTQT

PGS.TS. Pham Thanh Long




DU TOAN KINH PHI PE
Tén dé tai: Nghizn ciru kha nang hip phu mot sb 1
than-heat-tinh-(CoFe204/AC)

TAI KH&CN CAP TRUONG NAM 2019

ogi thude nhudm trong nude biing vit liéu composite nano Spinel -

LT n\,}
Cht nhigm 48 tai: Hoang Lé Phuwong

Thanh vién chinh: Nguy&n Thi Thity Hang, Vii Thj Thay Trang

Thénh vién: Hoang Thi Kim Dung

DVT: VND
STT| Ngi dung D todn -
Muc chi tidn cong lao dpng th triee S& ngay | 11650 tien
1 w{;} i tién cong lao djng tham gia tryn Negudi thye hign—-- mgﬁ(zy) ebng-theo—|Fhanh-tidn (43— -
e ngay (3)
1.1 |Xdy dyung thuyét.minh 3 tai Hoang L& Phurong 4 - 0.45 2.502.000]- -
1.2 |Tdng quan v& van d& nghién cru Hoang L& Phuong 4 0.45 2.502.000]
, ‘ Hoang L& Phuong 4 0.45 2.502.000
-------- —|— —|Nghién-etru-xde-dinh-ty-1é-thich-hep-gitra—— - ==
& 4 st (NguyZn Thi Thiy Hing 5 03 1685600
13] . . . i
composite nano Spinel - than hoat tinh . j
(CoFe,0,/AC) Vii Thi Thity Trang 5 0.3 2.085.000
- - - -em e e Thi Kim Dusg |3~ AN 625500
R _ _ I;Img,Lg Phuong 3| 045 _ . 1.876500
~ Phin tich, xac dmh clac trung, chu triic ciia __INg_y_Mﬂlyﬂg_ 10 | 0I5 | 20850000
_1.4 |vat ligi hdp phu (SEM, BET, XRD, FTIR, |Vii Thi Thiy Trang 10 0.3 4.170.000
EDS f
) Hodang Thj Kim Dung 3 v 0.15 625.500
i Hoing L& Phrong 3 0.45 1.876.500
Nghien ciru khdo sét cée yéu td anh huéng  [Nguydn Thi Thily Hing 10 0.3 - 4.170.000
1.5 [dén qua trmh hdp phu cita vat lidu: pH, thdi
gian lic, néng dd, lugng vat ligu, nhigt dd Vi Thi Thily Trang 10 0.3 4,170.000
Hoang Thi Kim Dung 3 0.15 625.500
1.6 |Bdo céo bai béo tai hdi nghi khoa hoc Khoa |Hoang Lé Phuong k! 0.45 1.876.500
1.7 |Viét bdo cdo khoa hoc tdng két dé tai Hoang L& Phuong 4 | o045 2.502.000
Tng 1 462870000
2 C’il mzfa nguygn vie ligu, dich v chiyén Don vi tinh Don gid 86 hwong |Thanh tién
mon ky thudt
' 0
- o Tong2 ot
3 |Chi phi khdc
3.1 [Hoi thao ndi bd ciia dé tai (3) 0
3.2 [Panh gia, nghiém thu (4) -700.000
Chil tich 150.000 ] 150.000
Uy vién hoi dong- 100.000 4 " 400.000 -
Uy vién phan bién 150.000 ! 150.000
3.3 | Thu ky hanh chinh (5) 300.000
3.4 |Vin phong phim, in 4n (6) 213.000
Quén Iy chung ciia co quan chi tri
3.5 |(5% téng kinh phi d& tai) 2.500.000
Téng 3 1.213.000
Tong 1+2+3 50.000.000
Co quan chii tri TRUONG PHONG KHCN&HTQT  CHU NHIEM PE TAI

RUONG
RUON

PGS.TS. Pham Thinh Long TS. Hoang L& Phrong

TRUONG PHONG KH-T

TS. Doin Quang Thifu



(“‘()N(“ HOA XA H()T CHUNGHIA VIT‘T NAM
Dic lap - Tl.l’ do - lanh phue

HOP PONG THUC HIEN PE TAI KHOA HQOC VA CONG NGIIE -
B ) —CAP TRUONG NAM?2019 — — SR |

GQA. ’JR'!T_TD T{'T_]T"‘}\T

—Euﬁ—damwa@ﬂ%@ﬁ%@ﬁﬁ—ng&y%%&ng%—kmm%ﬁ%#————————v——:
w o Cin-etr Tudt-KChoa hoe va Cong-nghé- ngay 86 29/20¥3/QH13- ngay 18 thang 6 nim "
2013

Khoa hoc vd Céng nghé - B4 Ta1 chinh Quy dmh khoan chi thyc hlen nhlem vy KH&CN su

--dung-ngan-sach Nha -ALGS;

 trudng Tru'ong Ky thuat Cong nghiép vé viée ban hanh quy dioh mie xir ly tai chmh doi vai
dé tai KH&CN khdng hoan thanh nhigm vy;

~ Cin cr Quyét dinh sb 05/QD-DPHKTCN ngay 04 thang 01 nim 2019 cla trudng Dai

hoc K§ thuét Cong nghi¢p — Dai hoc Thai Nguyén vé viéc ban hanh Quy dinh quén Iy hoat dong

khoa hoc cdng nghé; ' |

Can cir Quyét dinh sb 253/QD-DHKTCN ngay 15 thdng 7 nam 2019 cta Hiéu trudng /2 ,

tredng K¢ thudt Cong nghiép vé viée giao nhidm vu va kinh phi sy nghiép KH&CN nim
2019;

,,,,,,,,,fgﬁw Nghién ciu khi ning hip phu mdt sb loai thudce nhuom

trong nwoc bang vit lidu composite nano Spinel - than hoat tinh (Co¥FeZ04/AC), mi s6
T2019-B27 '

Hom nay, n ngay 22 thang 7 nam 2019,

CIIUNG TOI GOM.

1. Bén dit hang (Bén A): TRUONG PAI HOC KY THUAT CONG NGHIEP

- PGS.TS. Vi Ngoc Pi Chuc vu: Pho Hicu trucmg lam dai dién

(C’cm cit Gzay uy quyen 56 02/UQ ~-DHKTCN ngay 02 thang 1 netm 2019 ciia Hiéu
truong truong Pai hoc Ky thudt Cong nghiép)

- bia chi: sb 666, dudng 3/2, phudmg Tich Luong, TP Thai Nguyén

- Dién thoai: 0208 3 847 145 |

- 84 tai khoan: 3714 0 1055 635 00000

- Tai l(ho bac nha nudc tinh Thai Nguyen

2. Bén nhip dat hang (Bén B): Chu nhiém dé tai
- TS. Hoang [.€ Phuong

- Dia chi: Khoa Xay dung va Méi truong — Truong PH K¥ thudt Céng nghiép
- Di¢n thoai: 0904537587 -~ —Email: phuonggtn@tnutedwvn —— ——— — —— — —




I—)—Ge—t—rﬁeh—nh-lem—h-tmng dan-viée-tra-thi-lao-cho-tie-gidnéu-eé-loi-nhuin-thu-dugetl
viéc ung dung két qua ctia d tai va thong béo cho tac gia viéc ban giao két qua thuc hién d&
tai (néu co); '

m) UY quyen cho Bén B tién hanh ding ky bao hd quyen sb- huu tr1 tue 601 voi ket qu’t
" thye hién dé tai (néu c6) theo quy dinh hién hanh; D

n) Thuc hién cdc quyén va nghia vu khéc theo quy dinh cia Luét Khoa hoc va Cong
- nghe va cac van ban lién quan. _ R

" 2 QuydnvanghfavucaaBénB T

-a) T5 chite trign Khai day du cac no1 dung nghién ciu cua CEREN dap ung cac yeu cau
chit hwong, tién d6 va chi tiéu theo Thuyét minh;

________;lL)_Cam_lceLthl;c_h.1.¢n._va;ban_glacx.san'_p.hmn_cﬁé.i'_cﬁng_dép_&ng_dfiy__ﬁﬁ céc fituchida . |
__dugc pheé duyét;

¢) Dugc quyén chi, tu quyet dinh viéce st dung phan kinh phi de thre hign & tai
theo dy toan kinh phi adwi; AR -,{ ]

d) Yéu ciu Bén A cung cip thong tin can thidt de trién I<ha1 thuc hién Horp déng;

&) Kién nghi, a8 xuét diéu chinh cc ndi dung:phﬁygén- mén, kinh phi va thoi han thyc .
hién Hop ddng khi cén thiét;

e) Yéu cdu Bén A ca‘ip kinh phi theo ding tién dd quy dinh trong Hop ddng khi hoan
thanh ddy di ndi dung cdng viée. Dam bao huy dong di ngudn kinh phi khéc theo cam két. St __
dung kinh phi ding muc dich, ding ché d6 hién hanh va c6 hidu qua; e v

- ———777——g)%&ydung4€eheae#é&u thauﬂm&smmay&ne&thﬁ%{—nguyen vat liéu va d }eh%g%}é

cia d8 tai bing kinh phi do Ben A chp (néu co) dé gm Ben A phé duyét va thuc hién mua sim THE{'
theo quy dinh cta phap luét; NONGE

~_h)Chéph ha?mh cée quy dinh phap luat trong qué trinh thyc hién Hop déng. Tao didu kiénil'i@-*_
thudn lgr va cung cAp ddy du théng tin cho céc ¢ quan quan ly trong vi€c gidm sat, kiém tra,
thanh tra déi véi dé tai theo quy dinh cua phap luit;

1) Thue hién viéc ty danh gia, nghiém thu theo quy dinh hién hanh khi két thuc dé tai.
Sau khi dénh gi4, nghiém thu va hoan chinh lai hd so theo két ludn cta H6i ddng danh gia,
Bén B ¢6 trach nhiém chuyén cho Bén A céc hd so danh gid, nghiém thu theo quy dinh;

k) Cé trdch nhiém quan 1y tai sdn duge mua sim bing kinh phi cia d8 tai hodic duge tao ra tir
két qué nghién el cla dé tai (néu ¢6). Chii nhiém dé tai c6 trach nhiém ban giao tai san duge mua
sim bing kinh phi cip cho d& tai hodc dugc tao ta tir két qua nghién ctru cta dé tai cho tb chirc chi
tri ¢& tai ¢ quéan 1y va st dung. ¥

l) Sau khi c6 két qua danh gia, nghiém thu cua Hoi ddng, bén B co trach nhiém cung
Bén A tién hanh nghlem thu, thanh ly Hop ddng theo quy dinh;

m) Thye hién viéc ding ky bao hd quyén s& hitu tri tué theo uy quyén cia Bén A dbi
v6i két qua nghién ctu (néu cb);

n) Cht nhiém dé tai giao ndp k lcgi; qua thye hién d8 tai cho b phén luu gitr théng tin cta

" td chirc chu tri d& tai. TS chuc chu tri dé tai xac nhan viée giao ndp két qua thuc hién dé tai




3. D&ivoi DA i bi-dinh chi theo-quyét dinh-cla-co-quan co-thim quyén hmc Hop dong_b1
chdm dut do Bén B khong nop hd so dé danh gid, nghidm thu D2 tai theo quy dinh thi Bén B ¢6
trach nhiém hoan tra kinh phi bén A da dugc cap nhung chua sty dung Bén B ndp hoan trd bén A
- tbi thiéu 40% téng kinh phi bén A da st dungchoD&tai, .~ . . .

e Chn-cl-trénkét-qui-danhgis tinh- hrrﬂq*t:l:rnrcrte*mtrc:thmhamu thé-do-Hidi-déng-thanhrby-—-—-

] LUd. JNIld. L[L[Ullg ACIIT XCL (.lu_yt:l, LlIllIl o .
Truong horp do nguyén nhén chu quan va lchong chung minlr duge Kinh phi da su dung
ding-quy-dinh:=bén B ndp-tra-100% kish-phi-da-si-dung—

4. Bbi v6i D tai khong hoan thanh do 151 cia Bén A din dén viéc chAm dit Hop ddng

__thi Bén B khong phai bdi hoan sé kinh phi d4 st dung dé thuc hién D& tai, nhung vin phai |

thu‘c hlerrvwc quvettoan Kkinhphi theo-quy dinh caa nhan lua T e e e —

Dleu 7. Xir Iy tai san khi chim dut Hop dong

1. Khi chidm dtét Hop ddng, viée xt 1y tai san duge mua sim hodc dugc hinh thinh

—bing-kinh phi-cda-bén-A-thi- dvoe thue hiéntheo-quy-dinhphéplugt—

- 2. Céc san phdm vét cht ctia P8 tai sir dung kinh phi cda bén A: ngudn thu khi cic san
phém nay dugc t_iéu thy trén thi tredng sau khi trir cdc khodn chi phi cin thiét, hop 1¢, dugc
phén chia theo quy dinh phap ludt. '

Pidu 8. Pidu khoin chung
———— 1. Trong qué trinh thyc hién Hop déng, néu mot frong hai bén cé-yéu clu sira-ddi, bd-————

sung ndi dung hoic c6 ciin cit dé chdm dut thue hién Hop déng thi phii thong bao cho bén kia%‘é;

it nhét 14 15 ngay lam viée trude khi tién hanh sira dbi, bd sung hodc chm dut thuc hién ng;, |
P
&

phai 1ap thanh vin ban c6 ddy du chir ky cia cac bén va duoc coi 13 bd phén ciia Hop dong vé\;i/

dong, xdc dinh trach nhiém cia mdi bén va hinh thire xir Iy. Cac sira doi, bd sung (néu coH¥f

la cin cu dé nghiém thu ket qua cla de tal Cac stra doi, bd sung (neu c6) phai lap thanh vin
ban c¢b day d_u ;:hu l(jf clla cac ben va du(_)fc coi la bc_) phc_m cia Hop dbng va 1a cin cu de "
nghiém thu két qua cia dé tai.

2. Khi mét trong hai bén giip phai trudmg hop bét kha khang din dén viée khong thé
hoac chdm thyc hién nghia vu di thoa thuan trong Hop déng thi ¢6 trach nhiém thoéng bdo cho
Bén kia trong 10 ngdy lam viée k& tir ngay xdy ra sy kién bit kha khang. Hai bén ¢6 trich

_nhiém phdi hgp xac dinh nguyén nhin va bao cdo co quan quin ly nha nudc ¢6 tham quyén dé

giai quyét theo quy dinh ctia phép luat.
3. Hai bén cam két thuc hién ding cdc quy dinh va ¢ trach nhiém hop tac gidi quyét

cac vuong méc phét sinh trong qud trinh trién khai Hop déng thuc hién dé (ai khoa hoc va

cdng nghé cap Truong, tén d& tai: Nghién ciu khi niing hip phu mot s6 Toai thudc nhupm —







