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SUMMARY

A STUDY ON REMOVAL OF ARICULTURAL WASTE WATER
USING RICE HUSK ASH MODIFIED BY CITRIC ACID

In the present paper, a study on modifying rice husk ash by citric acid and its
application to treatment of aricultural waste water was demonstrated. Rice husk ash
after removing SiO, was modified by 0.5 M citric acid. Modified rice husk ash with
about 0.1 um particle size exhibited high specific surface area of 72.7 m’/g. Compared
to the rice husk ash without treament, methylene blue adsorption performance
increased by up to 2.02 times. High adsorption activity of absorpbent shoud be
contributed to functional groups on the surface. Materials used for adsorption of
methylene blue concentration of 100 mg/L in the aquatic environment. For initial
methylene blue concentration of 100 mg/L capacity and yield adsorption 95.59 mg/g
and 95.59%, respectively. Analysis of the effluent quality standards such as DO,
COD, BOD:s, total nitrogen, total phosphorus before and after treatment to evaluate
the absorption capacity of the material was addressed. The results showed that the
levels of pollutants in wastewater agriculture dropped significantly. Treatment
efficiency of COD, BOD:s, total nitrogen, total phosphorus reached 87.50%, 88.36%;
72.58% and 87.22%, respectively. The water quality parameters met standard
requirements when discharged into the environment.

Keywords: rice husk ash, adsorption of blue methylene, agricultural waste water.

1. MO PAU Viéc tan dung céc phé, phu phém cua
Phuong phap xtr 1y cac chit 6 nhiém ndéng nghiép dé ché tao vat liéu hap phu
trong moi truong nudc bang vat lidu dé xur 1y cac chit 6 nhiém cang trd nén
hip phu di duoc nghién ctru rat nhiéu c¢6 y nghia do ngudn nguyén liéu co san,
trong nhitng nim gan day do hiéu qua doi dao, quy trinh dé ché tao va han ché
xtr ly cao, than thi¢n vo1 moi truong. duoc sy lang phi ciing nhu sy 6 nhiém
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do chinh ban than chung gay ra. Do do,
c6 rat nhiéu nghién ctru cong bd da s
dung tro triu, b mia, xo dira, b tra dé
hip phu ion Cu”**, Pb*", Cd*", methylene
xanh trong moi truong nudc [1,2,3].
Trong nghién ctru ndy, tro triu sau khi
nung & nhiét do thich hop, chiét tach
SiO, dé lam ngudn silica trong tong hop
vat liéu mao quan trung binh [4], ba tro
trAu duoc tan dung va bién tinh b?mg
acid citric nham ting thém kha ning
hap phu. Ung dung dé xir 1y cac chat 6
nhiém trong nuédc thai nong nghiép &
ving Pong bing séng Ctru Long nhu
chat hitu co, dam, lan. Panh gia kha
ning xt 1y théng qua cac chi tiéu chat
lugng nude nhu DO, COD, BODs, téng
nito, tong photpho. Nghién ctru qua
trinh hip phu xt 1y methylene xanh.
Ngoai ra, vat li¢u h?ip phu tan dung tur
bé tro trau sau khi bién tinh con duge
dic trung bang cac phuong phap hoa Iy
nhu hdp phu-khir hip phu nito (BET),
hong ngoai (FT-IR) va hién vi dién tur
quét (SEM).

2. THUC NGHIEM

- Hoa chat dung trong thi nghiém:
NaOH, acid HCI, acid citric (CsHsO7),
methylene xanh. Hoéa chit co do tinh
khiét phan tich (PA): acid H,SOs,
Ag>S04, K,Cr,0O7, kali hydrophtalat
(CsHsKO4). )
- Ché tao vat li¢u va dac trung tinh chat:
Vo trau rira sach, sfiy kho, nung ¢ 500
°C trong 3 gio, ngdm trong dung dich
NaOH 0,75 M, rira sach bang HCI va
nudc cat, sdy kho & 105 °C qua dém,
thu dugc ba tro trdu. Ngam 20 gam ba
tro trau trong 150 mL acid citric 0,5 M
trong binh thily nhiét & 80 °C trong thoi
gian 6 gio. Loc, rira va siy kho ¢ 105
°C qua dém thu duoc vat liéu hip phu,
ky hi¢u la TH-ES. Vat licu dugc dac
trung bang cac phuong phap hoa ly dé
xac dinh dién tich bé mat riéng (BET),
chung minh sy c6 mat ctia cic nhdm
chuc nang (FT-IR) va quan sat hinh thai
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bé mit, kich thudc cua vat liéu (SEM).

- Hap phu xur Iy methylene xanh trong
nuoc: Dung dich methylene xanh 100
mg/L (pha tir dang ran), thé tich dung
dich 100 mL, khdi lwong chat hip phu
su dung 0,1 gam. Sau cac khoang thoi
gian 15, 30, 45, 60, 90, 120 phut, mau
duoc lfiy ra dé xac dinh néng do trén
may UV-Vis Labomed (My) tai budc
song cuc dai A = 664 nm.

- Xt Iy nude thai nong nghi€p: Nuodc
lay tir cong thai ciia dé bao rudng lia ba
vu. Thé tich mau nuée thai 01 lit, luong
chat hip phu st dung 0,5 gam. Thoi
gian hdp phu can bang 120 phat. Phan
tich cac chi tiéu chit lwong nuéc nhu
DO, COD, BODs, nito téng, photpho
tong trudc va sau khi hap phu dé danh
gia kha ning xir 1y cac chat 6 nhiém co
trong nuoc thai cua vat ligu TH-ES.
Ham lugng nito téng duoc xac dinh
bang module TNb cua thiét bj TOC —
OI Analytical (M¥), thé tich miu tiém
0,1 mL, ap suat khi oxygen 1a 20 psi.
Céc gia tri COD, BODs, phosphor tong
dugc xac dinh bing phuong phéap
bicromat hodc két hop voi UV — Vis.

3. KET QUA VA THAO LUAN

Ph6 FT-IR cua ba tro trdu trudc bién
tinh (dudng 1) va sau khi bién tinh bang
acid citric (vat licu TH-ES, duong 2)
dugc trinh bay trong hinh la. Két qua
phan tich vat li¢u TH-ES (duong 2) cho
thiy c6 pic ¢ khu vuc sd song 3400 cm’
! ddc trung nhom hydroxyl (OH) cia
nuée, pic tir 1725-1710 cm™ Gng véi
lién két C = O trong nhom carboxyl no,
pic trong khoang tir 1150 — 1040 cm
dic trung cho nhom C — OH va lién két
Si — O — Si trong triu. Pic & ving 720
cm’ dic trung cho nhém CH, trong
acid citric, pic & 500 cm™ dic trung cho
lién két cua kim loai v6i halogen [3,5].
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Hinh 1. a). Phé FT - IR cua b tro
trau (dwong 1), ciia vt liéu hdp phu
(TH-ES, dwong 2) va b). Gian do
phan tich nhiét TG-DSC ciia vé trdau

Theo két qua cua Daiffulah [3], vO triu
khong ddt, dun soi trong KOH ndng do
1,0%, rira sach va siy kho ¢ 110 °C ciing
c6 két qua twong ty nhu trong nghién ciru
ndy. Su gibng nhau cta phd FT-IR c6 thé
14 do trong nghién ctru ndy, vo triu nung &
500 °C chay chua hoan toan, van con lai
bo khung carbon (do dd chiét tich mot
phan SiO,) va mdt sb chit hitu co khac
chua chay hét nén thanh phan kha phuc
tap, chira nhiéu nhém chirc trén bé mit.
Két qua phan tich nhiét TG-DSC cia vo
trau trong hinh 1b di chimg minh cho su
chay chua hét nay. Cac chat chay dugc
trong vo trdu chi bi chay hodc phan hiy
hoan toan khi nhiét d6 xap xi 550 °C, cao
hon nhiét d6 d6 s& khong co sur giam khdi
lwong, duong khéi lwong hdu nhu nam
ngang.

Diéu kha thu vi 1a phd FT-IR cta bi tro
triu trude va sau khi bién tinh bang acid
citric (vat liéu TH-ES) khac nhau khong
nhiéu, c6 thé 1a do trong ba tro trdu da
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¢6 san mot sb nhom chire tuong tu nhu
trong thanh phan cuta acid citric. Su
khac biét duy nhat 1a trong vat liéu TH-
ES ¢6 sy xuit hién ctia nhém C = O
trong nhém carboxyl no va cuong do
cua pic 10 nét hon nhu da trinh bay
trong hinh la.

Kha ning hap phu methylene xanh cia
b tro trdu va vat lieu TH-ES duoc
nghién ctru bang phé hip thu phan tir
UV-Vis, két qua trinh bay trong hinh
2a. Vé6i luong chit hap phu, ndng d6 va
thé tich methylene xanh nhu nhau
nhung sau 120 phut, mau TH-ES xu 1y
duoc 95,59% luong methylene xanh.
Trong khi d6, bi tro trdu chi lam giam
duoc 47,21% luong methylene xanh
trong dung dich. Tir cac két qua trén ta
thiy qua trinh bién tinh bi tro triu bang
acid citric da thanh cong, tao ra vat li¢u
c¢6 kha nang hap phu cao, tiém ning 16n
trong xir 1y cac chat 6 nhiém.
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Hinh 2. a). Phé UV-Vis ciia
methylene xanh (dwong 1), cua ba no
sau khi hdp phu bang ba tro trdu
(dwong 2), ciia né sau khi hdp phu bang
vit liéu TH-ES (dwong 3) va b). Két
qua quan sat SEM cua vat lieu TH-ES



Hinh 2b trinh bay quan sat SEM cua vat
litu TH-ES, két qua cho thiy vat liéu
gdm nhitng hat tron, nho va dong déu,
d6 xbp khé cao. Kich thudc trung binh
cua cac hat cd khoang 0,1 um. Mot )
hat nho c¢6 xu hudng két dinh vao nhau
thanh khéi 16n hon, ddy 14 mot trong
nhitng nguyén nhan lam giam dién tich
bé mat ngoai cua vat liéu hodc sup d6
céu tric mot phan do bién tinh [7].

Hinh 3a trinh bay dudng hap phu - khu
hp phu cua vat liéu TH-ES. Puong hip
phu va khtr hip phu tach roi, dudng tré
c6 budc ngung tu ro rang ching té day
la vat licu mao quan. Hinh dang duong
tré cua vat lieu TH-ES cho thiy bén
trong mdi hat c6 ca mao quan 16n va
mao quan trung binh [6]. Do kich thudc
hat kha nhé nén con cd su ngung tu
trong khe giita cac hat tron nhu két qua
quan sat SEM trong hinh 2b. Di¢n tich
bé mit riéng cua vat licu hép phu TH-
ES tinh theo phuong trinh BET bang
72,7 mz/g, nhé hon rat nhiéu so véi ba
tro tru chwa bién tinh va mot sd cong
trinh nghién ctru khac hay dién tich bé
mat cua than hoat tinh [7].
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Hinh 3. a). Puong dang nhiét
hdp phu - khir hdp phu ciia vt liéu
TH-ES va b). Phé UV-Vis ciia
methylene xanh theo thoi gian khi hap
phu bc‘ing vat lieu TH-ES

Pé danh gia kha ning xtr Iy methylene
xanh va mot sd chat doc hai trong moi
truong nudc cua vat licu TH-ES, dung
dich methylene xanh 100 mg/L va nudc
thai nong nghiép duoc st dung dé
nghién ctru. Hinh 3b trinh bay két qua
xtr 1y dung dich methylene xanh nong
d6 100 mg/L theo thoi gian. Nong do
cua methylene xanh giam kha nhanh &
60 phut dau, sau d6 giam chim va gan
nhu bi loai bo hoan toan sau 120 phut
hdp phu (dat hiéu suat 95,59%). Dung
luong hdp phu cin bang cua vat liéu
TH-ES dbi v6i methylene xanh tinh
theo cong thuc ¢, = [(C, — C).V]/m [8]
bang 95,59 mg/g. Pudng dudi cing
trong hinh 3b tng v6i thoi gian hap phu
120 phat van con vai pic rat tu, do hap
thu bang 0,083, tuong tng voi ndng do
methylene xanh bang 4,41 mg/L c6 thé
la do néng dd methylene xanh lon, 0,1
gam vat liéu hdp phu TH-ES khong thé
hap phu hoan toan do can bang hip phu.
Tiép theo, ching t61 st dung vat liéu
TH-ES dé hip phu céac chit trong nudc
thai nong nghiép, 1y tir hé thong cong



thai dé bao cta rudong lua ba vu. Mau
duogc 1dy va bao quan theo TCVN 6663-
3:2008/BTNMT. Trong nghién clru nay,
cac chi tiéu chat luong nudc duge xac
dinh bao gdm DO, COD, BODs, tong
nito, tong photpho ctia nudc thai trudc
va sau khi hip phu bang vat lidu. Toan
bd nito trong mau nudc thai dugc
chuyén hét vé dang NO,, sau d6 xac
dinh ham lugng NOy thong qua duong
chuén. Tuong tu, toan by photpho dugc
chuyén hét vé dang PO, sau do xac
dinh lam luong trén may UV-Vis ¢
budc song cuc dai A = 880 nm.

Bang 1 trinh bay cac thong s chi tiéu
chat lwong nude thai néng nghiép trude

va sau khi xir Iy bang vat liéu TH-ES.
Trong nudc thai noéng nghiép, ham
luong chit hiru co, tong nito, tong
photpho kha cao cho thiy ngudn nuéc
dang bi 6 nhiém, chét luong nudc rat
thip, nhat 1a gia tri COD vuot ngudng
cho phép rit nhiéu 1an theo quy chuan
QCVN 08:MT2015/BTNMT. Nhu cau
oxy sinh héa BODs cao nhung lai gidm
rit it trong 5 ngay cho thdy trong nudc
thai nong nghiép nay chira nhiéu chat
hitu co bén, rat kho hodc khong bi phan
hiy boi cac vi sinh vét, mic dau ham
luong oxy hoa tan (DO) kha cao.

Bang 1. Chi tiéu chat lwong nude thdi trude va sau khi xir Iy bang vt liéu TH-ES

Chi tiéu chat luong nudc thai BOD:s Tong N Tong P

DO (mg/L) | COD (mg/L) (mg/L) (mg/L) (mg/L)
Trudc hap phy 5,84 96,0 67,50 3,10 1,80
Sau khi hap phu 6,52 12,0 7,86 0,85 0,23
Hiéu suat (%) - 87,50 88,36 72,58 87,22
Sau khi xtr Iy bang vat ligu hap phy TH- 4. KET LUAN

ES, ché tao tir bd tro trdu, ham luong
cac chit giam di dang ké nhu ket qua
trinh bay trong bang 1. Hi¢u suat xur Iy
tong nito va tong photpho lan luot 1a
72,58% va 87,22% cho thay day la vat
lidu rat tiém nang trong xtr Iy nudc thai
hién nay. Pac biét, chat hitu co trong
nudc thai dd giam rat nhiéu sau khi hip
phu, twong tng voi nhu cau oxy hoa
hoc (COD) giam tir 96 mg/L xudng con
12 mg/L, hiéu suat xtr ly dat 87,5%.
Hiéu suat xir 1y chét hitu co trong nudc
thai néng nghiép thip hon kha nhiéu so
v6i methylene xanh c6 thé 1a do lwong
chat hap phu str dung it va trong nudc
thai con c6 mot sb chat khac nita ngoai
cac chi tiéu da xac dinh & trén. Diéu da
dat duoc cua vat liéu hép phu trong
nghién ctru ndy 1a chat luong nude thai
sau khi xtr Iy co ban dat tiéu chudn cho
phép.
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D3 bién tinh thanh cong ba tro triu bang
cach ngam trong acid citric 0,5 M trong
thoi gian 6 gio & nhiét d6 80 °C dé tao
ra vat liéu hip phu co6 kich thudc kha
nho (khoang 0,1 pm) va dong déu, dién
tich bé mit riéng 72,7 m /g Uu diém
ctia vat liéu 1a d& ché tao, nguon nguyén
liéu dbi dao. Kha ning hap phu xir Iy
cac chit hitu co, dam, lan trong nudc
kha tét. Dung lwong hip phu d6i voi
methylene xanh dat 95,59 mg/g, thoi
gian hap phu can bang la 120 phut. Pbi
v6i cac chit co thé giy 6 nhiém cao
trong nudc thai nong nghiép nhu COD,
BODs, tong nito, tong photpho, qua
trinh xu 1y dat két qua t6t khi hiéu suét
hap phu trung binh trén 80%.

Loi cam on: Cong trinh dugc hoan
thanh bai sy hd tro cua Trung tim phan
tich Hoa hoc, Truong Pai hoc Déng
Thap.
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