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STUDY ON THE EFECTIVE REMOVERAL AMMONIUM FROM WATER
OF H,O, MODIFIED - BIOCHAR FROM COFFEE HUSK
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Published: 11/6/2024 from coffee husk. Scanning electron microscope (SEM) result shows that the
obtains material has a smooth and porous structure. Fourier transform
KEYWORDS infrared spectrometry (FTIR) revealed that the characteristic functional
groups on the surface of the material include: hydroxyl groups (O-H),
H,0; carbonyl groups (C=0) and carboxyl groups (-COOH). Research on the
Ammonium ammonium adsorption process shows that the optimal conditions for the
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adsorption capacity according to the Langmuir isotherm model of this
material is ¢, = 12.74 mg/g. When treating ammonium in domestic
wastewater, the material has an absorption efficiency of 69.43%. These
results indicate that H,O, modified - biochar from coffee husk could be a
promising material in treating ammonium in water.
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Bién tinh than sinh hoc bang cac tac nhan héa hoc la phuong phap pho
bién dugc ung dung gan diy dé ting kha ning hdp phu cua vat lidu.
Trong nghién ctru nay, hydrogen peroxide (H,O,), mot chit oxi hoa
manh dugc st dung lam tidc nhan bién tinh cho than sinh hoc tir vo ca
phé. Két qua chup hinh anh hién vi dién tir quét (SEM) cho thay vat li¢u
thu dugc c6 cau triic min va xdp. Po phd hong ngoai bién doi Fourier
(FTIR) cho thay cic nhom chirc dic trung trén bé mat cta vat ligu gom
cac nhom: hydroxyl (O-H), carbonyl (C=O) va carboxyl (- COOH).
Nghién ctru qua trinh hap phu ammonium cho thay diéu kién t6i uu cho
viéc hap phu cua vét li¢u 1a: pH = 7, ham lugng cua vat liéu hap phula 6
g/L, thoi gian hip phu 1a 20 phut, néng d6 ammonium ban dau 14 5 mg/L.
Dung lugng hép phu cuc dai cua vt liéu theo md hinh ding nhiét
Langmuir 1a qn = 12,74 mg/g. Ung dung ban ddu dé xir Iy ammonium
trong nudc thai sinh hoat cho thay than bién tinh c6 kha ning xu ly
ammonium kha cao véi hiéu suat 1a 69,43 %. Cac két qua nay chira rang
thiy vat liéu than sinh hoc tir vo ca phé bién tinh bang H,0, c6 tiém ning
trong xtr ly ammonium trong moi trudng nudc.
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1. Gioi thigu

Ngdy nay, cung vdi sy phat trién cta qua trinh cong nghiép hoa, qua trinh d6 thi hod va bung
n6 dan sb da lam cho ngudn nude ty nhién ngdy cang 6 nhiém. Sy ¢6 mit cta cac hop chat chua
nitrogen & dang ammonium (NH;) 1a mét trong nhiing tac nhan gop phan gay 6 nhiém nudc mit
va nudc ngam nghiém trong [1]. Ammonium chii yéu duoc thai ra tir hoat dong nong nghiép,
nuéc thai d6 thi va cong nghiép [1], [2]. Ammonium giy ra nguy co 6 nhiém cho cac ving nuéc
bang cach day nhanh qué trinh phu dudng cta ho va song va gy doc cho cac sinh vat thuy sinh
[3]. Do vay, viéc xtr Iy loai b6 ammonium ra khoi nguon nudc 1a hét sirc can thiét va nhan duoc
nhiéu sy quan tim ctia cac nha khoa hoc [1] - [7].

Dé co thé loai b6 ammonium khoéi nuéc ngudi ta ¢6 thé sir dung nhiéu phuong phap [8] —
[10] nhu: trao d6i ion, lam thoang, phuong phap sinh hoc, dién hoa, hap phu... Trong d6, phuong
phap hip phu sir dung chat hip phu sinh hoc véi chi phi thdp dugc coi 1a k§ thuat don gian,
nhanh chéng va hiéu qua [1]. Gan déy, than sinh hoc (biochar) 1a chit hap phy tiém ning duoc sir
dung dé loai bo ammonium khoi dung dich nuée [1], [2], [10]. Ngoai ra, than sinh hoc sau khi
hap phu ammonium c6 thé dugc tai sir dung lam phan bon hitu co dé cai tao dat, bd sung ngudn
nitrogen cho cdy trong [11]. Tuy nhién, kha ning hdp phu ammonium cua than sinh hoc tho con
han ché nén viéc bién tinh than sinh hoc s& mang lai hi€u qua hon trong viéc loai bé6 ammonium
ra khéi dung dich nudc.

Dé nang cao kha nang hip phy ammonium cua than sinh hoc, mét sé bién phap di dugc sir
dung nhu: pha tap oxide kim loai/kim loai, xur Iy bang kiém, acid hoic chat oxi hoa [2], [6], [7],
[12]. Vii Thi Mai va cong su da cong bd két qua ve than sinh hoc ¢6 nguon gdc tir 18i ngd bién
tinh v6i HNO; va NaOH cho thdy kha ning hip phu ammonium cao nhét 1 22,6 mg/g [6]. Wang
cung cong su nhan thiy ring viéc thém FeCls-HCI vao than sinh hoc di 1am ting kha ning hip
phu ammonium 1én 14% do dién tich bé mit riéng va cac nhom chirc ting lén (-OH va O—C=0)
[13]. Tir rom lia mi, Yang va cong su di ché tao than sinh hoc bién tinh bang NaOH c6 kha ning
hép phu ammonium cao nhét 13 8,93 mg/g [2]. Gan day, than sinh hoc tir cac phu phdm nong
nghiép duoc xir Iy biang hydrogen peroxide (H,0,) dd thu hut dugc nhiéu sy quan tim nho kha
nang lam giau cac nhém chirc bé mat chira oxygen (O) dugc cho 1a gop phan quan trong trong
viéc nang cao kha ning hip phu cua vat liéu [14], [15]. Hon nira, H,0, dugc chon dé bién tinh
chat hap phu 1a do n6 1a chit oxy héa manh, kha ré va khong doc hai. Dic biét, lwong H,0, con
sot lai trén bé mat vat lidu c6 thé tu phan huy thanh cac san pham sach 1a O, va H,O [7], [16].
Nhu vy c6 thé thiy than sinh hoc bién tinh bang H,O, 1a vat lidu tiém ning trong viéc xir 1y
ammonium cho hiéu qua tdt, than thién v6i moi truong.

V6 ca phé 1a ngudén phy pham nong nghiép 16n ¢ Viét Nam. Gan ddy, trén dia ban tinh Dak
Lék than sinh hoc tir vo quéa ca phé dang dugc sir dung pho bién lam chat cai tao dat (bon truc
tiép cho ciy véi ty 1é sir dung tir 10-25%) hodc dung than sinh hoc tir vo qua ca phé phéi tron
thém phan gia sic, ché phdm vi sinh dé & phan hiru co [17]. Tuy nhién, viéc lam phan hiru co chi
sir dung mot phan nho lugng vo qua ca phé c6 san va day khong phai 1a timg dung mang lai hiéu
qué kinh té cao. Vi thanh phan chinh 14 xenluloza, lignin [18] thi v qué ca phé rat phii hop cho
viéc ché tao than sinh hoc dé xtr Iy ammonium trong méi trudng nude, giam thiéu viéc thai bo
chat thai ra méi truong cling nhu ting cuong gia tri kinh té [4], [3], [10]. Trong nghién ctru nay,
than sinh hoc tir vo ca phé bién tinh bang H,0, dugc téng hop va kha ning hap phu ammonium
cua vat liéu nay da dugc nghién ciru.

2. Phuwong phap nghién ciru
2.1. Héa chit va dung cu

Hoa chit chinh dé ché tao vat liéu hap phu tir vo ca phé bién tinh bang H,0; bao gbém: hydro
peroxide 30% (Aladdin, Trung Qubc), sodium hydroxide (Aladdin, Trung Quoc) va vo ca phé.
Dé khao sat kha ning hap phu cta vat liéu can thém dung dich ammonium chuan duoc pha tir
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mubi ammonium chloride (Merk) véi nudc cat, potassium sodium tartrate tetrahydrate ((Merk),
thudc thir Nessler (Merk) va nudc cit.

Thiét bi: may khudy tir gia nhiét IKA (Dirc), tii siy, may do pH cdm tay CDC401 — HACH,
méay quang phé UV-Vis JASCO V770 (Nhat Ban), kinh hién vi dién tir quét phat xa truong S-
4800 (FE-SEM, Hitachi, Nhat Ban), may do pho hong ngoai bién d6i Fourier - FTIR (IMPAC
410 — Nicolet, Ptrc), can phan tich Ohaus (M¥).

2.2. Quy trinh tong hop vit liéu

Vit liéu than sinh hoc tir vo ca phé bién tinh bang H,0, duogc tong hop bang phuong phap hoa
hoc nhu sau: Dau tién, nung v ca phé di nghién nho trong 160 nung & nhiét d6 400°C trong thoi
gian 30 phat dé tao than carbon héa [19]. Ngam than vo6 ca phé trong dung dich NaOH 0,25M ti
1¢ 20:80 (g/mL) & nhiét do 80 °C trong thoi gian 24 gio dé thuc ddy qua trinh carbon héa vat lidu
[20]. Rira sach hdn hop bang nudc cit cho dén méi trudng trung tinh rdi siy kho ¢ nhiét do 70 °C
v6i thoi gian 24 giod. Sau do, tron hdn hop tao thanh véi H,O, véi ti 18 1:40 (g/mL) [7], khudy tir
& nhiét do phong véi tée do 120 vong/ phiit trong 12 gi. Cudi cling, rira thanh pham thu duoc
bang nude cit dén moi trudng trung tinh, siy & 70 °C trong 2 gid, thu duoc cac vt liéu than sinh
hoc tir v6 ca phé bién tinh bang H,0s,.

2.3. Thue nghiém dinh gid khd ning hédp phu ammonium ciia vt ligu

Tién hanh khao sat cac yéu td anh huéng dén kha ning hip phu ammonium cia vét liéu thong
qua cac yéu t6: pH (trong khoang pH = 2--9), thoi gian hip phu (trong khoang t = 2100 phut),
ham lugng chét hap phu (trong khoang 2+12 g/L) va nong d6 ammonium ban dau (trong khoang
C = 5+30 mg/L). Khao sat yéu to nio thi gia tri ciia yéu t6 d6 dugc didu chinh theo mot thang,
gi4 tri cta cac yéu td khac c¢d dinh, ndng d6 ammonium ban déu trong nudc nhan tao 1a 20 mg/L.
Céc thi nghiém hap phu dugc thyuc hién trén may khudy tir véi tbe do khudy 1a 120 vong/phut, &
nhiét d6 phong. Sau khi hap phuy, lang, loc va xac dinh ammonium & budc song 534 nm, duong
chuén y = 7,7845x — 0,0081 v6i R? = 0,9995. Dung lugng hip phu cua vat liéu duoc xac dinh
thong qua phwong trinh (1) va hiéu sut hip phu cua vét liéu dugc xac dinh thong qua phuong
trinh (2). Mdi thi nghiém lap lai 3 1an, 1y két qua trung binh dé d4nh gia.

q - (Co—Cc)V (1) H - (Co—Cc1) XlOO% (2)
m Co
Trong do: q: dung luong hap phu cua vat liu (mg/g)
Co: nOng d§ ammonium ban dau (mg/L)
C¢: néng dg ammonium con lai trong dung dich thi nghiém (mg/L)
m: khéi lugng vat liéu hip phu
V: thé tich dung dich (L)

3. Két qua va thao luan

3.1. Ddc diém cdu truc bé mdt cvia vit liéu

IMS-NKL 2.0kV 4.4 ”0 Ok vE”\”

Hinh 1. Hinh anh SEM ciia than sinh hoc tir vo ca phé (a) va vat liéu than sinh hoc bién tinh bﬁng H,0, (b)
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Hinh 1 1a hinh anh SEM cua than sinh hoc tir vé ca phé (a) va vat li¢u than sinh hoc bién tinh
bang H,0, (b). Quan st trén Hinh 1.a cho thy, hinh thai bé mat cta than sinh hoc tir v6 ca phé
khi chua dugc bién tinh 1a khong déu va khong co cau trac x6p. Sau khi bién tinh bang H,0,
(Hinh 1.b) thi bé mat cua vat liéu trd 1én min va kha xbp véi cac 16p chong 1én nhau. Vi bé mit
x6p nay thi vat lidu bién tinh c6 kha ning hap phy ammonium v&i hiéu suit cao hon.
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Hinh 2. Phé hong ngoai (FTIR) ciia vt liéu than sinh
hoc tuvo ca phé trudc va sau khi bién tinh béng H,0,

Hinh 3. Diém dcfng dién pHpzc cua vt liéu

Hinh 2 biéu dién két qua phd FTIR cua than sinh hoc tir v6 ca phé trudc va sau khi bién tinh
bang H,0, duoc do trong khoang 400 dén 4000 cm™. C6 thé thiy, phd FTIR cua than sinh hoc tir
v6 ca phé c6 su dich chuyén dinh cta cac nhom chire sau khi bién tinh. Quan sat trén Hinh 2 cho
thdy, cac nhém O-H (tai dinh 3116 - 3658 cm™) va C=0 (tai dinh 1576 cm™) xuét hién trén vt
liéu than sinh hoc tir vd ca phé. Cac nhom O-H va C=0 cung xuét hién tren vat li¢u than sinh hoc
tir v ca phé sau khi bién tinh bang H,0, (tai dinh 3320 cm™ va 1620 cm™ tuwong tng) véi cuong
d6 nho hon. Két qua nay ciing kha phu hop véi két qua nghién ctu cia Yang va cdng su ve than
sinh hoc tir rom lta mi (2023) [2]. Bén canh d0, viéc bién tinh vat liéu dan dén su xuit hién cta
nhém -COOH trén bé mat vat lidu tai dinh 1320 cm™ twong tu nhu két qua nghién ciru vé than
sinh hoc tir vo ca phé cua Puari va cong su (2023) [1].

PHpzc (diém tich dién bang 0) 1a gia tri pH ciia dung dich trong d6 bé mat cuaa vat ligu co dién
tich thyc bang 0. Néu gia tri pH cua dung dich (PHs) cao hon so véi gia tri cua pHezc, dién tich bé
mit cua vat lidu mang gia tri 4m nén kha ning hap phu céc cation tot hon hap phu cac anion.
Nguoc lai, khi gia tri ciia pHs 1a nhé hon gia tri pHezc thi bé mat cua vat liéu tich dién dwong, kha
ning hap phu cac anion tét hon hip phu cac cation. pHpzc dugc xac dinh tir diém giao cua
duong cong ApH véi pH, véi truc hoanh [21]. Bang cach sir dung phuwong phép nay, gid tri
pHpzc cua vat lidu than sinh hoc tir vo ca phé bién tinh bang H,0, dugc 1 6,34 (quan sét trén
Hinh 3). Vi vay, bé mit cua vat liéu ciing c6 tinh acid yéu. Pay chinh 14 co s& dé xac dinh gia trj
pH tbi wu dbi v6i qua trinh hap phy ammonium trong nudc cua vat lidu ché tao duoc.

3.2. Cdc yéu té anh hwéng dén kha ning hdp phu ammonium ciia vit ligu than sinh hoc bién
tinh bang H,0,

3.2.1. Anh huong cia pH

Thyc nghiém nghién ctru anh huéng ctia pH dén kha nang hip phu ammonium cia vt ligu
duoc tién hanh & cac diéu kién: ham lugng cua vat liéu hép phu la 6 g/L, néng d6 ban dau cua
NH; 13 20 mg/L, thoi gian hdp phu 20 phut va két qua duoc trinh bay trén Hinh 4. C6 thé thiy
trong khoang pH thay dbi tir 2+7 thi kha ning hip phu ammonium tang, dat cyc dai tai pH =7
(dung luong hap phu q = 8,54 mg/g tuong Gmg voi hiéu sudt H = 85,4%) va sau d6 giam dan khi
tiép tuc ting pH tir 8+9. Didu nay c6 thé duoc giai thich nhu sau: khi pH thdp hon gia tri pHezc
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14 6,34 (Hinh 3), bé mit vat liéu mang dién tich dwong (do cac nhom -COOH trén bé mat vat liéu
lac nay ton tai chu yéu ¢ dang H). Hon nita, trong méi truong acid (pH< 7), hau hét ion
ammonium (pK, = 9,24) ton tai chu yéu & dang ion NH;, hiéu suét hap phu thap I do c6 su canh
tranh manh mé& cta ion H va ion NH;} trong dung dich [10]. Ngu:orc lai, khi pH cta dung dich
16n hon pHezc, bé mit vat liéu mang dién tich am, nong do ion H* cang giam va cac nhém COO
trén bé mat vat lidu cang ting dan dén hiéu sudt hip phu ting theo, dung lwong hip phu
ammonium cao nhat & pH = 7. Hién tuong giam hi¢u suét hap phy khi pH > 7, dung dich c6 moi
truong base do mot phan NH; bi chuyén sang dang NHs, kha ning tuong tac gitta NH; va bé
mat vat liéu hép phu kém di l[am gidm hiéu suét cling nhu dung lugng hép phu. Do vady, pH =7
dugc st dung cho cac thi nghiém tiép theo.

100 9 100 7
H (%)

——q(mgfg)
90 M8 90 %\
L7 % -6
80 80 1 / \¢\
. -
L6 0\-\ -
. 70 s g™ ¢ . )
IS 5 £ L k5 £
T é I ot
604 s 60 i . o
L4 1 = T
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404 40
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Hinh 5. Anh huong ciia thoi gian dén kha nang
hap phu ammonium cua vat liéu

Hinh 4. Anh hieong ciia pH dén kha nang hap phu
ammonium cua vat liéu

3.2.2. Anh huéng ciia thoi gian hdp phu

Hinh 5 biéu dién kha nang hép phu ammonium cua vat liéu voi diéu kién thyc nghiém: pH =
7, ham lugng cua vat li€u hép phula 6 g/L, néng d6 ban dau cua N Hj 1a 20 mg/L, thoi gian hép
phu thay doi tir 10 +100 phiit. C6 thé thay thoi gian c6 anh hudng dang ké dén kha ning hap phu
ammonium cua vat liéu. V61 thoi gian trong khoang 10+20 phut, kha nang hap phu ammonium
tang twong dbi nhanh (dung lugng hap phu tang tir 5,27+6,34 mg/g twong tng vdi hiéu suét ting
tur 52,7+63,4%) va c6 xu hudng dan 6n dinh trong khoang thoi gian tir 30+100 phat. Theo
thuyet hap phu dang nhiét, ddi véi cac phén tu chat bi hap phu khi hap phu trén bé mat chat hap
phu vén c6 thé giai hap nguoc tro lai, diéu nay phy thugc vao thoi gian tiép xtc giita chat hip phu
va chét bi hap phy. Ban dau, khi thoi gian hip phu ngén, luong ammonium chi dugc hip phu mot
phin 1én trén bé mat vat liéu nén khi ting thoi gian hdp phu thi kha ning hap phu ting. Khi tiép
tuc ting thoi gian h?ip phu thi lugng ammonium bi hép phu tich tu trén bé mat vt licu cang tang
1én, dong thoi, tbe do di chuyén nguoc lai vao trong nudc ciing ting nén hiéu suit hip phu
ammonium hau nhu khong ting va dan dat dén trang thai can bang. Tur két qua thu duoc trén
Hinh 5 cho thay, ddi véi vat liéu nay, thoi gian hap phu tdi wu 14 20 phit va thoi gian nay dugc sir
dung cho cac thi nghiém tiép theo.

3.2.3. Anh hudng ciia ham heong chat hdp phu

Hinh 6 trinh bay két qua khao sat anh huong cta ctia ham luong vat liéu ché tao dugc dén kha
ning hip phy ammonium ¢ diéu kién: pH = 7, nong d¢ ban dau ciia NH; 1a 20 mg/L, thoi gian
hap phu 1 20 phut. Két qua cho thay khi ham luong vét lidu ting thi hiéu suat hap phu co xu
huéng ting do ting sb lwong tim hip phu. Cu thé, khi ting khdi lwong vat lidu tir 2+6 g/L thi
hiéu suét hap phu ting twong tng tir 60,5--67,9 %. Hiéu suat hap phu c6 xu hudéng din 6n dinh
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khi tang ham lugng vat liéu tang tir 8+12 g/L, tuy nhién dung lu(mg hép phu giam manh. Vi vay,
ham lugng vat li€u 1a 6 g/L dugc st dung cho cac thi nghlem tiép theo.
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Hinh 6. Anh huong cua ham hrong chdt hap phu
dén kha nang hap phu ammonium cua vat liéu

Hinh 7. Anh huong ciia nong do ammonium ban
dau dén kha nang hap phu ammonium ciua vt liéu

3.3.4. Anh huong ciia nong dg ammonium ban dau

Hinh 7 13 két qua nghién ctru anh huong cua ndng d6 dung dich ammonium ban dau dén kha
nang hap phu cta vat liéu dugc tién hanh vai diéu kién: pH =7, ham luong cua vat liéu hap phu
1a 6 g/L, thoi gian hip phu 1a 20 phat. Co thé thay, hiéu suat hap phu cang giam va dung lugng
hap phu cang tang khi nong d6 ammonium ban dau tang. Diéu nay c6 the giai thich nhu sau: khi
nong d6 ammonium con thap céc tAm hap phu trén bé mit cia vat liéu van chua dugc 1ap day boi
ammonium nén kha ning hap phu cao. Tuy nhién, dén mot thoi diém nao d6, khi cac tim hip phu
trén da duoc lép dﬁy boi ammonium thi kha nang hép phu cua vat li€u s€ giam nhanh, bé mit vat
lidu tré' nén bao hoa bdi ammonium. Két qua nay 1a kha phu hop véi cac cong trinh di duoc cong

b [3], [10].
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Hinh 8. Duong ding nhiét hdap phu Langmuir cia vt liéu (a) va Sw phu thuéc Ce/q vio C (b) doi véi

ammonium

Pudng dang nhiét hap phu Langmuir cho qué trinh hap phu ammnoium ctia vat liéu dugc biéu
dién trén Hinh 8.1a theo phuong trinh:

Ceh _ 1%Ccp 1
q am Am*b

()

trong d6: Cg 12 ndng d6 ammonium tai thot diém can bang (mg/L); q 1a dung luong hép
phu cia vat li€u (mg/g); qm: dung luwong hap phu cuc dai cua vat liéu (mg/g); b la hang so

Langmuir.
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Tir két qua trén Hinh 8b c6 thé x4c dinh dwoc phuong trinh biéu dién sy phu thudc cua gia tri ti
56 Cay/q vao Cg, d6i v6i ammonium 13 y = 0,0785x + 0,4443 véi R® = 0,9985, hé s6 goc 1a 0,0785.
Nhu véy, vat liéu than sinh hoc tir vo ca phé bién tinh bang H,0, c6 dung lugng hip phu cuc dai
dugc tinh theo cong thirc: qm = 1/tgo.= 1/0,0785 = 12,74 mg/g, hang s6 Langmuir 1a b = 0,1837.

Vit liéu than bién tinh bang H,0, c¢6 kha ning hip phu cao hon kha nhiéu so v6i than sinh hoc
tir vo ca phé (qm = 1,61 mg/g) [10]. Ngoai ra, khi so sanh véi cac vat liéu bién tinh tuong ty thi
vat li€u nay ciling c6 kha ning hép phu ammonium cao hon nhu: vt li¢u than sinh hoc tir rom laa
mi bién tinh bang NaOH (qn = 8,93 mg/g) [2], than sinh hoc tir rom ra bién tinh bang FeCly/KOH
(Om = 10,77 mg/g) [22]. Tir d6 co6 thé thay, vat lidu nay c6 tiém ning Gmg dung tot cho viée xir Iy
ammonium trong nudc.

Dé danh gia kha ning hip phu ammonium trong thuc té, ching t6i da sir dung vat liéu than
sinh hoc tir vo ca phé bién tinh bang H,0, dé thir nghiém hip phu ammonium trong nudc thai
sinh hoat & cac diéu kién téi wu trén. Mau nudc thai sinh hoat duoc Iy tai hd ga nha ong Vil Van
Thanh (thén Yén Noi, xa Bong Quang, huyén Qudc Oai, Ha Noi) ngay 25/02/2024 véi cac thong
s6 ban dau: nong d6 ammonium 1a 6,88 mg/L va pH = 12,3. Két qua cho thay, voi nong do amoni
ban dau trong nudc thai 1a 6,88 mg/L (pH ctia nudc thai da duoc diéu chinh vé 7) thi hidu suat xir
ly ammonium cua vt liéu dat 69,43%. V6i hiéu suat ndy, nong d6 ammonium trong nudc thai
con lai 1a 2,1 mg/L, nam trong gidi han cho phép cua QCVN 14:2008/BTNMT (cot A) — Quy
chuin k¥ thut qudc gia vé& nudc thai sinh hoat. Nhu véy, v6i két qua nay co thé thiy, vat lidu
than sinh hoc tir vo ca phé bién tinh bang H,0, ¢ kha ning tmg dung cho viéc xir Iy ammonium
trong nudc thai sinh hoat néi riéng va trong nudc nhiém ammonium néi chung.

4. Két luan

Bé‘mg viéc st dung H,0,, ching t6i da ché tao duoc vat liéu than sinh hoc bién tinh tir vo ca
phé cho cu trac bé mit da thay ddi so v6i than sinh hoc ban dau. Nghién ctru cac yéu td anh
huodng dén kha nang he‘ip phu ammonium cuia vat li€u nhu: pH, thoi gian hﬁp phu, né)ng do
ammonium ban dau, khoi luong vat liéu hﬁp phu. Két qua cho théy diéu kién tdi wu cho qua trinh
hap phu ammonium ctia vat lidu la: pH = 7, ham luong vat liéu 1 6 g/L, thoi gian hap phu 1a 20
phut. Dung luong hip phu ammonium cuc dai cia vat liéu ¢ diéu kién ti uu trén 1a 12,74 mg/g.
Thir nghiém ban dau str dung vt lidu dé xur ly ammonium trong nudc thai sinh hoat cho thy vat
lidu c6 kha ning loai bd ammonium véi hiéu suat 1a 69,43%. Céc két qua nay cho thay vat liéu
than sinh hoc tir vo ca phé bién tinh bang H,0, 1a vat liéu hdp phu tiém ning trong xur ly
ammonium trong mai trudng nudc.

Lo1i cam on

Nghién ciru nay duoc tai trg boi Truong Dai hoc Su pham Ha Noi 2 qua dé tai ma sb
SV.2023.HPU2.01. 7
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