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TOM TAT

Phosphate (P) 1a nguén dinh dwéng da lwong thiét yéu ding thiz 2 cho sw phét trién cua
thurc vdt. Ton tai ¢ 2 dang HoPO4 va HPO4 véi muc tiéu cia nghién citu 1a téng hop
vt liéu tir ba ca phé bién tinh véi nano-ZrOz (MSCG) nhuw chdt hdp phu trong viéc hap
phu Phosphate tir dung dich niréc. Bdc tinh cdu trac, hinh thai hoc va héa hoc bé mat
cua vat lidu ba ca phé bién tinh dwoc xdc dinh cdc ddc trung héa 1y bang FTIR, XRD,
BET, TGA, SEM, TEM. mSCG thé hién khd néing hap phu vieot tréi so véi SCG thd. Anh
hong dén kha néing hap phu cia cac yéu té nhuw nong dé ban dau, pH, thoi gian khudy,
nhiét dé va cac ion cing ton tai da dwoc danh gid. Két qua cho thdy khd nang hdp phu
t6i wu cua mSCG la 16.44 mglg ¢ pH=2, véi thoi gian khudy 1a 150 pht tai nhiér dg
35°C. Trong sé c&c anion cung ton tai dicoc nghién cizu, sunfat (SO4%) va bicarbonate
(HCO®*) dd anh huéng dén hiéu suat hdp phu photphat ciia mSCG, khi ching ton tai
trong dung dich nwéc ¢ mirc chiém wu thé (ty 1é mol anion/Phosphate >5/1). Tir d6
mSCG cho thdy tinh chon loc cao déi véi sy hdp phu Phosphate va hiéu qud bén viing
sau ba chu ky hdp phu/gidi hap lién tiép, dé xuat mét vdt liéu hdp phu tiém nang véi chi
phi thdp va c6 thé tai siz dung dé logi bé Phosphate va mét gidi phap thay thé tiem nding

cho viéc sdan xudt phdn bén cho phéan bén théng thwong.



ABSTRACT

Phosphates is main source of macronutrients for plant growth. Existence in two forms
H.PO4 and HPOy, the research aim is to synthesize materials from spent coffee
grounds modified with nano-Zirconia like adsorbent in the adsorption Phosphate from
aqueous solution. Structural, morphological and chemical surface of material spent
coffee grounds modified and evaluated through methods such as FTIR, XRD, BET, TGA,
SEM, TEM. mSCG has a higher adsorption capacity. The effects of initial concentration,
pH, stirring time, temperature and coexisting ions were investigated. The result shows
thats the optimal adsorption capacity of mSCG is 16.44mg/g at pH=2, with 150 minutes
of stirring time at 35°C. Among the coexisting anions investigated, Sulfate (504%) and
bicarbonate (HCOs") impacted the phosphate adsorption efficiency of mSCG, as they
exist at a dominating level in aqueous solution (anion/Phosphate morlar ratio > 5/1).
After three cycle adsorption/ desorption, mSCG exhibits good selectivity for Phosphate
adsorption and sustained efficiency, indicating potential low-cost and reusable
adsorbent material. Used to remove Phosphate and a potential alternative for

traditional fertilizers.



MO DAU

1. PAT VAN PE

Phosphate Ia loai khoang chét dbi dao can thiét trong méi truong song, né ciing 1a
thanh phan phé bién co trong phan bon, gitip lam ting ning sut cay trong. Tuy nhién,
mét lwong 16n Phosphate khong dwgc cay trong hap thu s& tich ty trong dat va thim vao
cac mach nudc ngam ra cac sdng, ngoi, ao hd. Vi hoat dong ciia con nguoi ¢ nhiéu linh
vuc nhu céng va ndng nghiép da 1am anh hudng rat 16n dén ngudn nudce va sy tac dong
dén qua trinh dinh dudng can thiét cho moi vat sinh séng. Piéu tac dong chinh duoc
thay trong cac chu trinh nito (N) va Phosphate (P) ... trong hé sinh thai, day la hai

nguyeén té rat quan trong déi voi cac sinh vat séng..(Jiang et al., 2021)

Phosphate con la ngudn dinh dudng chinh yéu cho cay trong, viéc lam dung phan
bon c6 thé gay ra hién trang nghiém trong cho méi trudng. Puoc sir dung nhu mét loai
phan bon dé cai thién cho cay trong, lugng du Phosphate 1am phét trién nhanh chong sé
lugng tao trong cac nguon nude nhu mot chat gay 6 nhiém khi ¢ nong do6 cao. Lam giau
Phosphate trong nudc gay nén hién tuong pha dudng, day 1a van dé dugc xa hoi quan
tam. CO rat nhiéu phuong phap phap khac nhau trong viéc loai bo Phosphate ra khoi
ngudn nudc nhu két taa hda hoc, hap phy, cong nghé sinh hoc, trao d6i ion. Trong sé
cac phuong phap c6 sin ndy hap phu 1a phuong phap duoc tng dung nhiéu nhat ngay
nay, bai chi phi van dung thap, chat hip phu c6 sian trong ty nhién va co thé tai sir dung
cho nhiéu muc dich khac nhau va dat gié tri hap phu cao trong méi treong nuéc. Hién
nay cac nha nghién ctu di st dung vat liéu (nhu chat hap phu) cé chi phi va qué trinh
xir Iy thap, c6 nhiéu khap trong méi truong ty nhién nhu phé pham, ché pham tir cac
tréi, vo, hat.) so véi cac vat lidu hap phu thuong mai (silicagel, zeolite, ...). Phuong
phap hap phu Phosphate tir c4c vat liéu c6 san (hay con goi la chat hip phu xanh) trong
viéc tai st dung lwong Phosphate du thira sau khi xir Iy tir cac ngudn nude dem lai tiém

nang 16n trong néng nghiép cling nhu trong viéc &p dung lam phén boén.

Hién nay, nhu cau tiéu thu ca phé hién nay ¢ Viét Nam néi chung va thé gigi noi
riéng dang ngay mot gia tang. That khdng kho khi bat gap cac ban tré hién nay trung
binh udng ca phé 1-2 ly/ngay va céc san pham khac cd chira coffee. Theo khao sat lwong
tiéu thy ca phé caa hai Thanh phé Ha Noi va H6 Chi Minh trong nam 2022 ¢6 dén 90%



ngudi udng coffee. Mdi ngay khoang 15 triéu ly ca phé duoc tiéu thy theo bao céo tir
bao tudi tré, qua d6 co thé thay dugc mdi ngay ba ca phé thai ra moéi truong 1a rat 16n.
Néu khong duoc xu Iy s& gay ra anh huong 16n dén méi trudng, nhung trong sé do6 chi
cd mot luong nho ba ca phé duge dung dé tai ché thanh cac san pham my pham, dau,
vat dung hang ngay hay tham chi thanh nim va gach céch nhiét hoac u ba ca phé lam
phan bon hitu co. Qua d6 trong nghién ctiru ndy, tdi mudn ding ba ca phé duoc bién tinh
lam vat liéu hap phu Phosphate va c6 thé tng dung 1am phan bén nha cham.
2. MUC TIEU NGHIEN CUU
Muc tiéu ctia nghién ctru tap trung tong hop va xac dinh dic tinh ciu trdc cua vat
lieu mSCG (ba ca phé bién tinh véi nano-Zirconia). Hiéu ning hap phu Phosphate caa
vat liéu SCG bién tinh s& duoc khao sat ki ludng dua trén qua trinh hap phu theo mé
(asdorption batch mode), trong d6 cac yéu té anh huong dén qua trinh hap phu duoc nhu
pH, thoi gian, nong d6 ban dau cua Phosphate, nhiét do va cac ion clng ton tai trong
dung dich duoc 1am sang to, tir d6 nhitng hiéu biét thau dao lién quan dén can bang,
nhiét dong hoc, dong hoc hap phu va co ché hap phu c6 thé duoc 1am rd. Dac biét, kha
ning tai st dung nhiéu lan vat liéu SCG bién tinh trong viéc hap phu Phosphate ciing
dugc danh gia.
3. NQI DUNG NGHIEN CUU
Tong hop vat liéu bi ca phé dugc bién tinh véi nano-ZrO;
e Panh gia vai tro ctia nano-ZrO; 1én hiéu qua hap phu Phosphate: so sanh hiéu
nang hap phu véi SCG chua bién tinh va nano-ZrO; thuong mai.
e Xac dinh cac dic trung cau tric cua vat liéu thong qua cac phuong phap nhu
FTIR, XRD, BET, TGA, SEM va TEM.
Nghién ctiu hip phu Phosphate cua vt liéu SCG bién tinh nano-ZrO
— Anh hudng cua pH.
— Anh huéng cia ndng d6 Phosphate ban dau trong dung dich — Can bang hap
phu.
— Anh hudng cua thoi gian khudy tron — Dong hoc hap phu.
— Anh huéng cua nhiét d6 - Nhiét dong hoc hap phu.
— Anh huéng cua céc ion canh tranh
Danh gia kha nang tai str dung cuia vat liéu va budc dau dnh gia tiém ning sir dung

vat liéu SCG da hap phu Phosphate 1am phan bén giai cham
2
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