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Nghién ciru d@iic tinh héa ly va anh hwéng cia pH dén kha ning hap phu
ammonium, nitrite va nitrate cia than sinh hec tir xo dira
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Muc tiéu caa nghién ciru nay 1a xac dinh cac tinh chét hoa ly
va anh huong cua pH dén kha nang hap phu ammonium, nitrite va
nitrate cua than sinh hoc tir xo dira tir d6 hudng dén lam vat lidu
loc trong xur 1y nudc thai. Nghién ciu stir dung cac phuong phap
thudng quy trong xac dinh hiéu suit tao than, do tro, khdi luong
riéng, pH, EC va phan tich ciu tric vat liéu bang SEM, BET, FTIR
va XRD. Pong thoi, xac dinh anh huong cua pH dén kha niang hap
phu céc hop chét nitrogen trong xo dira théng qua hiéu suat hap
phu. Két qua cho thay than sinh hoc tir xo dira c6 do gitr nudc kha
I6n 503.87 + 36.44%, dién tich bé mit riéng dat 378.41 m?/g; trén
bé mat than c6 nhiéu 15 rong, do x6p cao véi kich thudc 16 rdng
hap phu va giai hap phu trung binh dat 0.118nm va 0.121nm va c6
c4c nhom chirc O-H, C = O, -CH, C = C thuan loi cho co ché hap
phu hda hoc. Than sinh hoc xo dira 6 pHPZC 12 5.2 va ¢6 cau trdc
carbon v6 dinh hinh. Gia tri pH dé hap phu t5t ammonium 13 8 va
nitrite, nitrate 1a 2 v6i hiéu suat hap phu lan luot 1a 40%, 99.78%
va 99.11% tir d6 hudng dén tdi wu hoéa qua trinh loai bo cac hop
chit nitrogen trong maéi trudng.

ABSTRACT

The objective of this study is to determine the physico-
chemical properties and the influence of pH on the ammonium,
nitrite, and nitrate adsorption capacity of coconut coir biochar, to
be used as a filtration material in water treatment. The study used
conventional methods to determine the biochar yields, total ash,
bulk density, pH, and EC. The material structure was analyzed by
SEM, BET, FTIR, and XRD. At the same time, the impact of pH
on the adsorption capacity of nitrogen compounds in coconut fiber
biochar was determined through adsorption efficiency. As a result,
the water holding capacity and the specific surface area are about
503.87 + 36.44% and 378.41 m?/g respectively. The average



mailto:il:%20nguyenmauhung@quangbinh.edu.vn
mailto:il:%20nguyenmauhung@quangbinh.edu.vn

o) Vo Thi Minh Thao va cong su. HCMCOUJS-Ky thuat va Cong nghé, 18(1), 5-16

adsorption and desorption pore sizes are 0.118nm and 0.121nm.
There are functional groups O-H, C = O, -CH, C = C that helped
enhance chemical adsorption. The coconut coir biochar has a
pHPZC of 5.2 and an amorphous carbon structure. The pH value
for good adsorption of ammonium, nitrite, and nitrate are 8, 2 with
the adsorption efficiency of about 40%, 99.78%, and 99.11%,
respectively, thereby aiming to optimize the removal of nitrogen
compounds in the environment.

1. Pt van dé

Trong nhitng nam gan day, su 6 nhiém nguoén nudc do tac dong cua con ngudi 12 rat 16n,
dic biét 1a sy du thira cac hop chat nitrogen trong moi trudng da anh huong tryc tiép dén suc khoe
ctia con ngudi Va hé sinh thai caa thuy vuc. Hién nay, 6 rat nhiéu phuong phap dé loai bo cac hop
chat nitrogen trong nudc nhu loc mang, xt ly sinh hoc va héa hoc vai chi phi khé cao, mét giai
phép kha don gian va than thién véi méi trudng d6 1a st dung than sinh hoc c6 ngudn gdc tir phé
phu pham néng nghiép dé hap phu va loai bo cac hop chat nay trong nuéc 1a mot hudng di kha
tiém nang (Fidel, Laird, & Spokas, 2018).

Than sinh hoc 1a san pham giau carbon duoc tao ra bang cach nhiét phan vat liéu hitu co
trong diéu kién yém khi va & nhiét d6 twong ddi thap (< 700°C) (Lehmann & Joseph, 2015). Nguyén
liéu san xuat than sinh hoc rat phong phti va da dang tir vo dau phung, ba mia, xo dira, v6 ca cao
cho dén cay tre, lau say, phé thai tir khai thac rirng, ciing rat nhiéu cac chat thai xanh khéac. Cho dén
nay, than sinh hoc di dwoc @ng dung vao rat nhiéu cac linh vuc nhu: cung cap nguyén-nhién liéu,
¢b dinh carbon ciing nhu cai thién cac tinh chit cua dat ung dung trong ndng nghiép. Pac biét, than
sinh hoc ¢6 c4c tinh chét twong ti nhu than hoat tinh, mot chat hap phu da dwoc str dung hiéu qua
va phd bién trong van dé loai bo cac chat 6 nhiém trong nudc thai (Tan & ctg., 2015).

Xo dura 1a vat liéu dang soi nam gitra phan géo dira bén trong va l6p vo cang bén ngoai.
Xo dira hién nay duoc sir dung nhiéu trong viéc ché tao céc loai vat lidu hap phu trong xt Iy moi
truong vai gia thanh ré, quy trinh san xuét khéng phtc tap va tan dung duoc ngudn nguyén liu
phé phu pham ndng nghiép. Thanh phan chu yéu cia xo dira la cellulose (khoang 21 - 40%) va
lignin (khoang 15 - 47%) (Arséne, Bilba, & Onésippe, 2017) nén rat kho bi vi sinh vat phan huy.
Xo dira ¢6 kha nang hap phu kim loai nang nhd ¢6 cau tric nhiéu 15 xop va thanh phan gom cac
polymer nhu cellulose, hemicellulose, lignin, ... Cac hop chat polymer nay cé thé hip phu nhiéu
chat tan trong méi trudng. Sy hién dién caa cac nhom cacboxylic, phenolic va hydroxyl 1am cho
chang tro thanh vat liéu hap phu rat tét (Halfhide & ctg., 2019).

Hién tai, cac cong trinh nghién ctru ng dung than sinh hoc trong xtr 1y nuéc & Viét Nam
dang dién ra mot cach tinh cyc, véi nhitng nghién ctru xir 1y cac hop chat hitu co va kim loai nang
ctia mot sb tac gia (Nguyen, Do, Nguyen, Pham, & Nguyen, 2021; Pham & ctg., 2021). Muyc tiéu
ctia nghién ctru ndy, nhoém tac gia cung cip cac dir liéu thuc ngiém veé tinh chit hoa 1y cta than
sinh hoc tir xo dira va xac dinh duoc khoang pH t6i wu dé hap phu tbt cac hop chat nitrogen nhu
ammonium, nitrite va nitrate tir &6 mé ra hudng di mai trong viéc han ché 6 nhidm hiru co va hién
tuong pht dudng hoa trong moi truong nudc.

2. Vat liéu, phuwong phap nghién ciru
2.1. Vit liéu nghién ciru

Than sinh hoc tir xo' dira dwoc san xuét biang cach cho xo dira vao trong hop inox c6 boc
giay nhom dé tao dieu kién thiéu oxygen thdng qua qué trinh nhiét phan cham trong 10 nung &
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nhiét d6 550°C, vai tdc do gia nhiét 10°C/phut va gitr trong 03 gio. Than sau khi nung xong dugc
ha nhiét & nhiét d6 phong, sau dé tién hanh nghién min véi kich thuéc hat trung binh 13 0.5mm.
Than duoc Xt 1y theo phuong phap cua tac gia Fidel va cong su (2018) dé thuc hién thi nghiém
khao sat anh huong cua pH dén kha niang hdp phu ammonium, nitrite va nitrate.

2.2. Phwong phdp nghién ciru
2.2.1. Xdc dinh dac tinh hoa ly cua than sinh hoc tir xo dura

Xac dinh hiéu suét tao than theo TCVN 5335:2009, trong do6: H (%) = (m/mo) x 100 voi
m¢ 1a khoi luong than sinh hoc sau khi nung (g) va me la khoi luong nguyén liéu ban dau trude khi

nung (g).

Khéi luong riéng cua than sinh hoc dugc xac dinh dwa trén binh ty trong va phuong phap
tham khao theo ASTM D854-14.

Do tro dugc phan tich theo ASTM D2866-89 v6i cong thirc tinh nhu sau: Tong ham lugng
tro (%) = [(A - C)/ (B - C)] x 100, trong d6 C 1a khbi luong chén nung; B 1a khdi lugng cta chén
nung va mau ban dau; A 12 khoi lugng cia chén nung va mau da tro hoa.

Kha nang gitt nudc tham khao theo ASTM D2216, trong d6: WHC (%) (Water Holding
CapaCIty) = (my - mz)/mz x 100 v&i my 1a khéi lwong than u6t di bao hoa hoi nudce (g) va my 1a
khdi lugng than sau khi sy & 105°C (g).

pH va EC (mS/cm) duoc xéc dinh bang cach can 10g than sinh hoc vao 200mL nudéc khir
ion trong erlen 250mL (ti 1€ 1:20 v/v), lac trong 30 phut sau d6 loc chan khong (Inyang & ctg.,
2012). Mau nudc vira loc duoc dung vao cdc thuy tinh dé do pH va do EC, mdi mau 1ap lai 03 lan.

Xac dinh dién tich bé mit riéng (BET), hinh thai bé mit (SEM) va dic tinh cau tric cta vat
liéu dugc xéc dinh bang phuong phap nhiéu xa tia X (XRD) tai Vién Khoa hoc Vit liéu Thanh pho
Hb Chi Minh.

Két qua phan tich nhém chuc trong than sinh hoc bang phuong phap phd héng ngoai
(FTIR) dugc gtri ¢ Vién Ky thuat Hoa hoc.

Phuong phép xac dinh diém dién tich khong cta than sinh hoc tham khao theo Kragovica’
va cong su (2019). Viéc dau tién 1a chuan bi cac dung dich co gia tri pHi thay doi tir 2, 4, 6, 7, 8,
10, 12 duoc diéu chinh bing NaOH 0.1M va HCI 0.1M. Sau d6, can 0.5g than sinh hoc vao 25mL
KCI 0.1M (ti 1& 1:50 w/v), lac 250rpm trong 48 gid sau d6 léng va loc sach huyén phu bang gidy
loc, do lai céac gia tri pH tuong ng g01 la pHr. Xac dinh dlem dién tlch khong (PZC) theo cong
thirc: ApHkcio001m = pHr - pHi. Dé kiém tra anh hu’ong ctia ndng d6 mudi KCI dén diém dién tich
khong ctia than sinh hoc, thuc hién tuong ty véi cach b6 tri thi nghi¢m nhu trén véi dung dich KCl
0.01M, tur d6 tinh: ApHkcio.00 m = pHs - pHi (Vo & ctg., 2021).

2.2.2. Khao sat anh hirong cia pH dén khd ndng hdp phu ammonium, nitrite va nitrate cia
than sinh hoc tir xo dira

a. Khao sat dnh huweng ciia pH dén kha nang hap phu ammonium cua than sinh hoc tir xo diva

Khao sat pH tdi wru ctia than sinh hoc nham xéac dinh kha nang hap phu cac hop chét nitrogen
nhu ammonium (NH4*), nitrite (NO2"), nitrate (NO3") mot cach t6t nhat. Cac ndng d6 NH4*, NO2',
NO;s" dugc ¢ dinh, pH thay d6i ¢ cac mirc tir 2 dén 12 va diéu chinh bang dung dich HC10.1M va
NaOH 0.1M.

Phuong phép bé tri thi nghiém nhu sau: Can 1g than sinh hoc cho vao dng falcon 50mL.
Thém 20mL dung dich ammonium c6 nong do 0.5 mg/L da di¢u chinh pH thay d6i & cac muc tur
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2 -12. O mdi gia tri pH tién hanh l3p lai mau 03 lan. Cac mau sau d6 dem lic & tdc do 200rpm,
nhiét d6 28°C trong thoi gian 06 gid. Sau d6, hdn hop dugc loc bang gidy loc (Sartorius® 292) dé
tach va loai bo than. Tién hanh x4c dinh néng d6 ammonium con lai theo phuong phap Nessler
(ASTM D 1426-15). Xay dung duong biéu dién hiéu suat hdp phu ammonium theo pH nhim xac
dinh pH t5i wu ciia qua trinh hap phu.

Hiéu suit hip phu ammonium duoc tinh bdi cong thirc:
~ (C,-C,)x100
S 1)

Trong d6: Co (Mg/L) 12 ndng do chat bi hap phu ¢ thoi diém ban dau; Ce (mg/L) 12 ndng
d6 chat bj hap phu & thoi diém can bang va H (%) 1a hiéu suat cua qué trinh hap phu.

H

b. Khdo sat dnh hweng ciia pH dén kha ndang hap phu nitrite cia than sinh hoc tir xo dira

Phuong phép b tri thi nghiém twong tu nhu quy trinh khao sat anh huong caa pH dén kha
nang hap phuy ammonium dugc mo ta trong muc a. Trong d6, ndng do nitrite ban dau 1a 1 mg/L va
phuong phap xac dinh nong do nitrite con lai theo TCVN 6178:1996.

c. Khdo sét anh huéng cia pH dén kha ndng hdp phu nitrate cia than sinh hoc tir xo dira

Phuong phép b tri thi nghiém twong tu nhu quy trinh khao sat anh huong cia pH dén kha
nang hap phu ammonium dugc mé ta trong muc a. Trong do, nong do nitrate ban dau la 3 mg/L
va phuong phap xac dinh nong do nitrate con lai theo TCVN 6180:1996.

2.3. Phwong phdp xir 1y sé ligu

S6 liéu thi nghiém duogc xt ly va biéu dién biéu b bang phan mém bang Microsoft Excel.
3. Két qua va thio ludn

3.1. Tinh chit héa Iy ciia than sinh hoc tiv xo diva

O nhiét do nhiét phan 550°C, hiéu suat tao than cua than sinh hoc tir xo dira 1a 27.66 +
1.37%. So sanh v6i nghién ctru ciia Suman va Gautam (2017), hi¢u suét tao than trén xo dira dat
43% & nhiét d6 400°C; 36% & 600°C va giam dan khi nhiét do nhiét phan ting nguyén nhan 1a do
thanh phan cellulose s& phan huy trude, tiép theo 1a lignin; cung véi d6 hiéu suit tao than giam.
Hiéu sudt tao than sinh hoc tir xo dira thip hon so véi cac vat liéu khac nhu trdu co thé 1a do khac
nhau vé thanh phan nguyén liéu va anh hudng ciia qua trinh nhiét phan dén su phan hiy cta cac
hop chét co trong nguyén liéu.

Do tro cua than sinh hoc tir xo dira 1a 13.73 + 0.27% va két qua ciing twong tu véi nghién
clru cua tac gia Vasujini, Dandeniya, va Dharmakeerthi (2014) véi do tro trung binh 1a 16%; thip
hon d¢ tro tir gao dua cua tac gia Devens, Neto, do A. Oliveira, va Gongalves (2018) la 33.56 +
0.41%. D tro trong than sinh hoc tao ra tir cac phirc chat vo co va cac thanh phan khoang con lai
sau qua trinh d6t chay (Rafiq & ctg., 2016). Khdi lugng riéng va do gitr nudc cua than sinh hoc tir
xo dira 12 0.47 + 0.04 g/cm® va 503.87 + 36.44%. Do gitr nudc caa than sinh hoc tir xo dura rat 16n
gidp cai thién kha nang giit nudc va chat dinh dudng trong dat.

Gia tri pH va EC cua than sinh hoc tir xo dtra sau khi nhiét phén la 10.72 £ 0.01 va 5.71 +
0.37 uS/cm kha cao nguyén nhan 1a do cac cation kiém nhu Ca, K, Mg bi gii lai trong khi cac
nhom chuc acid va vat liéu d& bay hoi bi mat dan khi nhiét do nhiét phan ting (Devens & ctg.,
2018). Nhém nghién ctru da tién hanh rira than sinh hoc véi HCI 0.1M va CaCl, 0.5M dan dén gia
tri pH, EC giam con 4.06 + 0.05 va 0.15 + 0.01 pS/cm nham muc dich thuc hién céc thi nghiém
khao sat kha nang hap phu cua than vai cac hop chat nitrogen.
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Bang 1

Tinh chat hoa 1y ciia than sinh hoc tir xo dira

STT Chi tiéu Pon vi Két qua

1 Hiéu suat tao than % 27.66 + 1.37
2 Do tro % 13.73 £0.27
3 Khéi luong riéng glem® 0.47 + 0.04
4 Do giir nuée % 503.87 + 36.44
5 pH (ban dau) 10.72 £0.01
6 pH (sau khi rira than) 4.06 £ 0.05
7 EC (ban diu) uS/cm 5.71+0.37
8 EC (sau khi rua than) puS/cm 0.15+0.01
9 Dién tich bé mit riéng (Seet) m?/g 378.41
10 Kich thuéc 16 rong hap phu nm 0.118

11 Kich thudc 15 rdng giai hap phu nm 0.121

Ngudn: Tir két qua nghién ciru caa nhém thyc hién

Dién tich bé mit riéng caa than sinh hoc tir xo dira 1a Sget = 378.41 m?/g trong khoang &p
suat twong d6i p/po tir 0.006 dén 0.0157; twong tng vai thé tich hap phu tir 73.41 cm®/g dén 102.41
cm®/g. Tuong ty Vi nghién cau cia Samsudin va cong su (2019), xo dira duoc nhiét phan & nhiét
d6 300 - 500°C tao ra than sinh hoc véi dién tich bé mat 308 m%g. Dién tich bé mat hap phu va
giai hap phu N2 t6i da dat 368.08 m?/g va 263.85 m?%/g. Kich thudc 16 rdng hap phu va giai hip
phu trung binh dat 0.118nm va 0.121nm thudc loai kich thudc vi mao quan rat thich hop cho qué
trinh hap phu. Khi bé mit than sinh hoc ¢6 cang nhiéu I3 rdng kich thuéc nho dan dén dién tich bé
mat riéng cang 16n va kha ning tiép x(c véi cac chét bi hap phu mot cach dé dang va quéa trinh hap
phu dién ra cang nhanh (Qian & ctg., 2013). So sanh vé&i nghién ciru cia Suman va Gautam (2017)
tién hanh trén than sinh hoc tir xo dira nhiét phan & nhiét do 400°C va 600°C trong thoi gian 02
gio c6 Sget = 39.57 m?/g va Sger = 120.73 m?/g cho thay than sinh hoc ctia nhém ¢6 Seet = 378.41
m?/g lén hon.

Than sinh hoc tir xo dira duoc chup bang kinh hién vi dién tir quét phat xa truong (SEM)
c6 d6 phong dai lan luot 12 1,000; 3,000; 5000 va 10,000 lan, véi dng phat dién tir trudng phat xa
lam viéc & 10kV, khoang cach l1am viéc WD 8mm. Anh bé mit bén trong va bén ngoai vat liéu
cho thay than sinh hoc ¢é nhiéu ranh doc véi cac kich thuéc hat phan bd khong déu. Trén bé mat
than c6 nhiéu 15 rdng, 6 xdp cao phit hop cho su hip phu chat 6 nhiém thong qua qua trinh vat ly
va héa hoc.
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10.0um S-4800 10.0kV 8.0mm x10.0k SE(M) 5.00um

Hinh 1. Két qua chup SEM cua than sinh hoc tir xo dira: a - d6 phong dai (x 1,000), kich thudc
50um; b - d6 phong dai (x 3,000) va kich thudc 10um; ¢ - d6 phong dai (x 5,000) va kich thudc
10um; d - do phong dai (x 10,000) va kich thudc 10pum

Nguon: Tir két qua nghién ciru caa nhém thyc hién

I THAM X0 DUA Brml

Counts

2Theta (Goupled TwoTheta/Theta) W L=1.54060

Hinh 2. Gian d6 nhiéu xa tia X (XRD) caa than sinh hoc tir xo dira
Ngudn: Tir két qua nghién ciru caa nhém thyc hién

Gian dd nhiéu xa tia X (XRD) cua than sinh hoc tir xo dira & Hinh 2 cho thay than sinh hoc
¢6 dang carbon vo dinh hinh do c6 dinh peak rong ¢ goc 20 = 23° va chua hinh thanh pha két tinh.
So sanh vai nghién ciu Mathura, Cree, va Mulligan (2014) c6 mot dinh peak ¢ 26 = 22-22.7°, dac
trung cho mit phang tinh thé cellulose vé&i cuong d6 thap 1a do soi xo dira khong u c6 do két tinh
thap Vi céc soi cellulose con Ian lignin, hemicellulose va pectin.
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Hinh 3. Két qua phan tich nhém chuc trén bé mat TSH tir xo dira
bang phuong phap pho hong ngoai FT-IR

Ngudn: Tir két qua nghién ciru caa nhém thyc hién

Két qua phd hdng n90a| FT-IR cua than sinh hoc tir xo dura cho thay trong khi peak hap
phu tai tan s6 3,461.82cm™ chiing minh c6 mat cua lién két O-H thi peak hap phu tai tan sb
2,922.46cm™ biéu thi su dao dong co gian cua lién két C-H. Dinh peak yéu tai tan s6 3,050.1cm™*
c6 thé 1a lién két -CsHs hoic -CH=CH,. D3y band trong viing giita 1,730 va 1,620cm™ dugc cho
2 lién két C = C ciia vong thom va nhém carbonyl C = O. Than sinh hoc tir xo dira ciing ton tai
lien két C-O tai tan s6 1,216.23cm™. Ngoai ra, dinh peak tai tan s 1,435.2cm™ ciing chi ra sy ¢6
mat cua silica véi lién két Si-CeHs (Stuart, 1996). Nhin chung, phd FT-IR nay gan giéng vai phd
FT-IR soi dira carbon hoé cua tac gia Zhang va cong su (2018) véi céc lién két -OH, -CH cua
ankyl, C = C va C-O.

Két qua thi nghiém xéac dinh diém dién tich khong (PZC) cuaa than sinh hoc tir xo dira nhu
sau: Thi nghiém xac dinh so bd pHpzc cua than sinh hoc tir xo dira & pH 2 - 12 cho két qua su phu
thuoc ciia ApH theo pHi duoc thé hién ¢ d6 thi Hinh 4, pHpzc nam trong khoang tir 5 - 6. Khoang
pH nay dugc tiép tuc khao sat chinh xac hon trén dung dich nén KCI 0.01M, phuong trinh sy phu
thudc caa ApH theo pHi: y = - 1.7457x + 9.1848 véi R? = 0.9942 (Hinh 5) cho thdy diém pHpzc la
5.2 v6i ApHkcio.0im = 0.02. Trén dung dich nén KCI 0.1M ciing thu duoc két qua tuong tu Voi
ApHkei01m = 0.07. Nhu vy, pHezckery cia than sinh hoc tir xo dura 1 5.2 twong tu voi két qua
nghién cuu cua tac gia Hettiarachchi, Perera, Perera, va Kottegoda (2016) la pHpzc = 5.5.

2 —=—KCl10.1 M

1 --0--KC10.01 M

y =-0.0009x> + 0.0223x*
-0.1153x3 - 0.6866x>
+ 5.8135x - 8.1638
R?=0.9988

Sw chénh léch ApH
—

4
pH

Hinh 4. D6 thi xac dinh diém dién tich khdng (PZC) cua TSH tir xo dira & pH tir 2 - 12
Nguon: Tir két qua nghién ciru caa nhém thyc hién
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Sw chénh léch ApH
N

1
[y

-1.5

—8—KCl101 M
==0--K(C10.01 M

Linear (KC10.01 M)

=-1.7457x + 9.1848
R%=0.9942

pH

Hinh 5. B4 thi xac dinh diém dién tich khong (PZC) cua TSH tir xo dira o pH tir 5 - 6

Ngudn: Tir két qua nghién ciru caa nhém thyc hién

3.2. Khao sat anh

hwong cua pH dén kha nang hép phu ammonium, nitrite va nitrate

cua than sinh hoc tir xo dira

3.2.1. Khdo sét anh hweng ciia pH dén kha ndang hap phu ammonium cia than sinh hoc tir

xo dwa

50
£
2 40
=
(=}
£
E 30
«
e
2 X 20
Q\./
s
=
& 10 o
2
S 0
=

-10

—&—Hiéu suit hip phu
ammonium (%)

N
~

2 3 4 5 6 7 8 9 10 11 12

e
/

pH

Hinh 6. Db thi hiéu suat hap phu ammonium caa than sinh hoc tir xo dira véi sai s6 SD

Ngudn: Tir két qua nghién ciru caa nhém thyc hién

Déi voi ammonium biéu db ¢ dang hinh chudng tuy nhién pH tbi wu cua qué trinh 12 ¢ pH
= 8 va hiéu suét xtr Iy dat t6i da hon 40%. Sy canh tranh cua ion H* vé&i ion NH4* trong qua trinh
proton hoa ctiia nhdm chic (-C = O) trén bé mat than xo dura theo co ché (HA + B —» A"+ HBY) ¢
pH thap c6 thé 1a nguyén nhan dan dén hiéu suat hip phu ammonium thap, bai vi su canh tranh cua
ion H* va ion NH4* & pH cang thap thi cang c6 loi cho H*. Chinh vi vy, khi pH cang ting thi ion
H* cang giam, giam su canh tranh cta ion H* véi ion NH4* tai céc vi tri hap phy, nho vay ma NH4*
duoc hap phu tét hon. Bén canh do, ty 16 NHz va NH4* trong dung dich phy thudc pH va ¢ gia tri
pH cang cao thi hau hét NH4* s& chuyén thanh NHz (NH4* + OH = NH; + H20), tir d6 dan dén hiéu
suit xtr ly cuc thip va hau nhu khong thé xir Iy ammonium trong dung dich (Khalil, Sergeevich, &
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Borisova, 2018). Két hop véi diém dién tich khdng cua than sinh hoc tir xo dira 12 5.2 nén khi pH
cua vat liéu (4.06) < 5.2 thi bé mat than mang dién tich duong nén khé hap phu cation NH4*. Ciing
tuong tu VGi nghién ctu cia Hafshejani va cong su (2016) vé su lién hé gitra pH va pHpzc cua vat
liéu hap phy, trong d6, khi pH ctia dung dich thip hon pHpzc, bé mat than mang dién tich duong vi
chira cac ion H*, trong trudng hop nay than sinh hoc s& hip phu tt cac ion 4m nhu NOz, NOs™, CI
, SO4%, ... nguoc lai khi pH caa dung dich cao hon pHpzc & hap phu tt ddi véi cac ion duong nhu
NH,*, Na*, K*, Ca*".

3.2.2. Khao sat dnh hwong cia pH dén kha nang hdp phu nitrite va nitrate cia than sinh
hoc tir xo dvra

Than sinh hoc xo dira ¢6 hiéu suat xir ly nitrite dat cuc dai 1 100 + 1% tai pH = 2, gap 1.9
1an so véi hiéu suat xur 1y nitrite thip nhat 1a 54.33 + 2.08% tai pH = 11. D4i vai nitrate, hiéu suét
xtt Iy cao nhat va thip nhit 14 99.78 + 1.35% tai pH = 2 va 28.11 + 1.34 % tai pH = 12 (chéch léch
hon 3.5 1an). Tuy nhién khi pH ting, hiéu suat xir Iy nitrate c6 xu hudng giam rdi tang dot ngot 1én
91.11 + 1.58% tai pH = 10 rdi lai giam sau xudng 38.22 + 4.11% tai pH = 11. Kha ning hap phu
nitrite va nitrate cua than xo dira ciing dya trén dién tich bé mat caa than xo dira véi pHpzc = 5.2
vay nén & pH < pHezc bé mit than mang dién tich dwong do cac phan tng proton hoa, do d6 1am
tang lyc hut tinh dién gitra bé mat than sinh hoc vai cac ion tich dién 4m nhu nitrate va nitrite
(Chintala & ctg., 2013), tuy nhién, khi pH > pHpzc hiéu suat xir Iy caa than xo dira giam manh do
bé mat than IGc nay c6 sy canh tranh giita ion NO2", NOs™ véi OH ~ tai cac vi tri hap phu giéng
nhau (Cengeloglu, Tor, Ersoz, & Arslan, 2006). Ngoai ra, khi & cac gia tri pH thap, ion nitrite c6
thé ton tai trong dung dich & dang HNO2, vi HNO2 la mét acid yéu véi gia tri Ka = 5.6 x 10
(phuong trinh 2).

HNO2 (ag) + H20() = H30" (ag) + NO2'(ag) 2

Thém vao d6 cac nghién ciru cia Namasivayam va Sureshkumar (2008) khi tim hiéu vé
kha nang hap phu cua than sinh hoc xo dira dbi vai Cr (VI), SO4% va cac anion khac déu cho két
qua téi vu & pH c6 tinh acid. Ngoai ra, nghién ciru ciia Santhy va Selvapathy (2006) ciing c6 két
qua tuong tu véi két luan than xo dira ¢ kha ning loai bo tot nhat cac hop chit thudc nhuom &
khoang pH tir 1 - 3.

AlZO —&— Hi¢u suat hap @\1 20 —&— Hiéu suat hip

5100 phu nitrite (%) 9;100 phu nitrate (%)

2 _— '\ S

B=1 F

.g 80 £ 80

: \_ .

< 60 N S 60

& £, \

= 40 =

= & \

= =

220 2 20

<@ @

m 0 T T T T T T T T T 1 m 0 T T T T T T T T T 1
2 3 4 5 6 7 8 9 10111 2 3456 7 8 910111

pH pH

Hinh 7. B4 thi hiéu suat hap phu nitrite cia ~ Hinh 8. D4 thi hiéu suat hap phu nitrate cua
than sinh hoc tir xo dira véi sai s6 SD than sinh hoc tir xo dira véi sai s6 SD

Ngudn: Tir két qua nghién ciru caa nhém thyc hién Ngudn: Tur két qua nghién ciru caa nhém thyc hién
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4. Két ludn

Céc dic tinh hoa ly va cdu trdc vat liéu than sinh hoc tir xo dira rat phu hop dé tham gia
trong qué trinh hap phu cac chét 6 nhidm hitu co, kim loai voi dic diém dién tich bé mit riéng kha
I6n 378.41 m%g, kich thudce 16 réng vi mao quan va cac nhém chiic bé mit c6 kha ning trao doi
ion nhu O-H, -C = O, -C = C. Than sinh hoc tir xo dira c6 diém dién tich khdng pHpzc 14 5.2 va c6
c4u trac carbon vo dinh hinh. Tai pH 8 va pH 2 1a khoang pH téi uu ctia qué trinh hap phu cac hop
chat ammonium, nitrite va nitrate vai hiéu suat hap phu lan luot 12 40%, 99.78% va 99.11%. Tuy
nhién, hiéu suat tao than sinh hoc xo dira trong nghién ctru khoang 27.66% kha thap, nham ting
hiéu suit tao than nhdm s& khao sat thém anh huong cua yéu té nhiét 6 va thoi gian nhiét phan
dé tang khéi luong vt lidu thu duoc. Ngoai ra, dé ting cuong kha ning hip phu cac hop chat
nitrogen trong nudc, nhém nghién cau khuyén nghi nén khao sat thém céac yéu té anh huéng dén
kha nang hap phu nhu thoi gian, khéi lugng than va nong do hap phu t6i thiéu nham tang hiéu qua
loai bo cac chat & nhiém cua vat liéu than xo dira hudng dén ung dung trong qua trinh Xt Iy nudc
thai, khi thai.
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