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LOI CAM ON

Em xin gti 167 cam on dén nha treong cung toan thé cac thy cb cua Khoa Ky
thuat Thyc pham va Moi truong da cho em co hdi rén luyén cc ki nang mot cach thanh
thao ciing nhu hoan thanh tot dé tai khoa luan tét nghiép ciia minh.

Bén canh d6 em rat biét on thdy Pham Hoang Danh d3 luén dong hanh va hd tro
giai quyét van d& mdi khi em gip kho khin trong sudt qué trinh nghién ctu. Doi khi
trong qué trinh 1am em con ¢ nhiéu sai s6t can luu y va stra d6i thi cac anh chi quan 1y
phong thi nghiém ludn dong vién, nhac nhé dé em khac phuc cac 15i sai mot cach hoan
thién va t6t nhat. Vi kién thire chuyén mén con han ché va ban than con thiéu nhiéu kinh
nghiém thuc tién nén noi dung cua bao cdo khong tranh khoi nhitng thiéu soét, em rét
mong nhan su gop ¥, chi bao thém cia quy thay c6 dé bao cdo dugce hoan thién hon.
Cubi cing, em xin cam on gia dinh, ban bé ludn tin tréng, ung hod va tao diéu kién tét
nhat dé em hoan thanh tot qua trinh nghién ctu.

Em kinh chtc quy thay c6 c6 that nhiéu sic khoe va tran day nhiét huyét dé tiép

tuc dan dat nhiéu thé hé sinh vién theo hoc nganh Cong nghé ky thuat hoa hoc.



LOI CAM POAN

T6i xin cam doan dé tai “Nghién ciru qua trinh hip phu nitrate trong dung dich nwéc
cuia than sinh hoc tir tinh diéu ché tir vé bwéi” 13 cong trinh nghién ctru ctia c4 nhén t6i dugc
thuc hién dudi su huéng dan cia ThS. Pham Hoeang Danh. Nhiing s6 liéu, két qua va noi dung
trinh bay trong khoa luan nay la cac nghién ctru nguyén thiy (original research) chua dugc cong
bé trén bét ky tap chi hay tai liéu hoc thuat nao cho dén thoi diém hién tai.

T6i iy quyén str dung moi ndi dung trong nghién ciru nay cho ThS. Pham Hoang Danh
trong cac cong bd khoa hoc, cac nghién ciru va dé tai cap cao hon (Thac si, Tién si) ma khong
c¢6 bat ky tranh chap nao vé quyén tac gia va sé hitu tri tué. Ngoai ra, t6i xac nhan tu cach dong
tac gia dudi tén Pham T6 Ham Uyén véi email 1ién hé 1900008329@nttu.edu.vn thudc Khoa
K§ thuat Thuc pham va Méi trudng (Pai hoc Nguyén Tat Thanh)

T6i xin cam doan nhitng 101 khai trén 1a dung su that va hoan toan chiu trach nhiém trudc

phap luat vé tinh xé4c thuc.
Tp. H6 Chi Minh, ngay 02 thang 10 nam 2023
Tac gia luan van

(Ky va ghi 10 ho tén)



TOM TAT

Trong nhitng nam gan day, chan nudi quy mé 1ém cé vai tro trong yéu trong phdt trién kinh té
néng nghiép. Mdc dix lirong chat thdi cua vét nudi trong néng nghiép da dwot xi 1y nhung chira
dat chudn gdy ra tinh trang 6 nhiém nitrate. Nong do nitrate cao tich tu trong cdc ao, ho sé tao
nén hién twong phit dwing. Trong nghién ciru ndy, ion nitrate trong dung dich nuéc dwoc hdp
phu bang than sinh hoc diéu ché tir vé budi. Bot vé budi dwoc trén véi dung dich FeCls 2M
trong 30 phiit. Hon hop duwoc sdy khé ¢ 105 °C trong 2 gio réi nhiét phén trong méi truong khi
N2 ¢ 800 °C, 1 gio, téc dé gia nhiét 5 °C/phiit va lwu lwong dong 200 mL/phit. Xac dinh mgt
S6 tinh chat ddc trung cua vt liéu hap phu cho két qua nhuw sau: kich thiéc hat 13,83 nm, dién
tich bé mat (BET) 483,641 m?/g, thé tich mao quan (BET) 0,126 cm®/g va kich thurdc mao qudn
(BJH) 1,0315 nm. Céc yéu té anh hwéng dén qua trinh hap phu nhie pH, ham lrong than, thoi
gian va nong d¢ dau da dwoc khao sat. Nong do nitrate sau khi hap phu dirgc xdc dinh bang
phwrong phdp sdc ky ion. Dung lwong va hiéu sudt hap phu dwoc sir dung lam chi tiéu danh gid.
Két qud thu dwoc & diéu Kién pH 2, ham lwong than 6 g/L, thoi gian 45 phiit, néng dg dau 50
mg/L cho dung lwong va hiéu sudt hap phu lan luot la 6,9 mg/g va 82,74%. Cdac mé hinh hdp
phu dang nhiét va mé hinh dong hoc hdp phu ciing dwge danh gid si tiwong thich. Két qua chi
ra rang phwong trinh hap phu dang nhiét cia Hill va mé hinh déng hoc biéu kién bédc I phi
hop hon véi sé liéu thiee nghiém. Than sinh hoc bién tinh tir Vé budi cé thé g dung lam vt

lieu hap phu dé xir Iy nitrate trong nwéc thdi.



ABSTRACT

In recent years, large-scale livestock farming has played an important role in agricultural
economic development. Although the amount of livestock waste in agriculture has been
treated, it does not meet standards, causing nitrate pollution. High concentrations of nitrate
accumulated in ponds and lakes will create eutrophication. In this study, nitrate ions in
aqueous solution were adsorbed by biochar prepared from pomelo peel. Pomelo peel powder
was mixed with 2M FeClz solution for 30 minutes. The mixture was dried at 105 °C for 2
hours and then pyrolyzed in N2 atmosphere at 800 °C, 1 hour, heating rate 5 °C/min and
flow rate 200 mL/min. The following results are obtained when the adsorbent material's
characteristic parameters are determined: the particle size of the material is 13.83 nm, its
surface area (BET) is 483.641 m?/g, its pore volume (BET) is 0.126 cm®/g and its capillary
size (BJH) is 1.0315 nm. Effects of pH, charcoal content, time, and beginning concentration
on the adsorption process were examined. Nitrate concentration after adsorption was
determined by ion chromatography. Adsorption capacity and efficiency are used as
evaluation criteria. Results obtained at pH 2, biochar content 6 g/L, time 45 minutes, initial
concentration 50 mg/L gave adsorption capacity and efficiency of 6.9 mg/g and 82,74%.
Isothermal adsorption models and adsorption kinetic models were also evaluated for
compatibility. The results indicate that the isotherm adsorption equation of Hill and the first-
order apparent kinetic model are more consistent with the experimental data. Biochar
modified from grapefruit peel can be used as an adsorbent material to treat nitrate in

wastewater.



MO DAU

1. Pt van dé

Trong nhirg nim gan day, chin nudi quy mé 16n co vai trd trong yéu trong phat
trién kinh té nong nghiép. Tuy nhién, viéc gia ting sb luong vat nudi dé tang hiéu qua
kinh té d3 tao ra mot luong 16n chat thai dong vat. Luong chit thai nay, du da qua xt 1y
(him biogas) nhung chwa dat quy chuan, dugc thai vao séng hd, gdy nén tinh trang 6
nhiém ngudn nudc, trong d6 dic biét nghiém trong 14 6 nhidém nitrate. lon nitrate c6 do
hoa tan cao, do d6 rat kho dé loai bo nitrate ra khoi nudc. Nong do nitrate cao tich tu
trong cac ao, hd s& tao nén hién twong pht dudng, pha hay hé sinh thai cua cac ving
nudc ngot, 1am suy giam chat lugng nguon nudc (Good & Beatty, 2011) (Zhang et al.,
2012). Hién tugng phu dudng duoc coi 13 két qua caa viéc 1am gidu nudc qua muc Voi
cac chat dinh dudng c6 thé gy ra su gia ting phat trién cia tao trong nudc va cac dang
thuc vat bac cao song dudi day bién. Tuy nhién hién tugng niy giy ra mot s6 hé luy
khong mong mudn trong hé sinh thai nhu can kiét oxy 1am chét tom tép, ca va cac gidng
loai khac (Ménesguen & Lacroix, 2018). Khi nudc ¢6 ndng d nitrate trén 45 mg/L dudi
dang NO3™ hoic trén 10 mg/L dudi dang N-NO;" thi khong thé dugc sir dung 1am nuée
udng vi cac phan tng trao d6i chat bén trong co thé ngudi s& chuyén héa nitrate thanh
cac hop chat doc hai nhu nitrit va nitrosoamines (Additives et al., 2002). Khi nong do
nitrate cao hon muc gidi han cho phép sé& gay ra chitng methemoglobin huyét hozc hoi
chang tré em xanh, 1am tang ty Ié tir vong & tré so sinh, di tat bAm sinh, ung thu, ting
huyét ap,.... Tré so sinh d& mac bénh hon do tiéu thu nhiéu nitrate qua nuéc udng so voi
ngudi 16n (Organization, 2003) (Brindha et al., 2017). Vi vay, can phai c6 bién phap dé
quan Iy ngudn chat thai nay.

Hién nay, nhiéu phuong phap da duoc ap dung nham loai bo nitrate ra khoi nguon
nude, trong d6 phuwong phap hap phu ngay cang dwoc cha ¥ rong rii vi don gian, hiéu
Suit cao, gia thanh ré va dé tng dung vao thyc tién. Cac vat liéu chinh duoc st dung
lam vat liéu hap phu dé loai bo nitrate thudng 1a zeolite va than sinh hoc. Vo budi duoc
chon 1am nguyén liéu dé san xuat than sinh hoc vi ngudn tai nguyén doéi dao, c6 san, dé

tim va gia ré.



2. Muc tiéu nghién ciru
- Vit ligu tir tinh tir v6 budi c6 tiém ning xir Iy hiéu qua va bén vitng ion nitrate
trong dung dich nudc.
- Panh gia kha ning hap phu nitrate trong dung dich nudc cua than sinh hoc tir tinh
tur vo buoi.
- Panh gia cac yéu té anh huéng dén kha nang hip phu nitrate nhu pH dung dich,
khdi lwong than, thoi gian va ndng do ban dau.
3. Noi dung nghién curu
- San xuét than sinh hoc tir vo budi.
- Xéc dinh tinh chét dic trung cua than (FTIR, SEM, XRD, BET, thé tich mao
quan, kich thuéc mao quan, kich thuadc hat).
- X4c dinh diém dién tich khong (PZC) cta than.
- Khao sat cac yéu té anh hudng 1én qué trinh hap phu nitrate caa than (pH, ham
luong than, thoi gian, nong d6 dau).
- X4c dinh dudng dang nhiét hap phu.
- X4c dinh mé hinh dong hoc hap phu.
4. Pham vi nghién ctru
- Pbi twong nghién ctru: cui trang cua vo budi va kha nang hap phu nitrate trong
dung dich nudc.
- Thoi gian nghién cuu:
- Pia diém: Phong thi nghiém Héa dai cuong, Khoa K¥ thuat Thuc pham va Mbi
truong, Trudng Pai hoc Nguyén T4t Thanh.
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