CHUONG 1. TONG QUAN VE NGUYEN LIEU

1.1.TONG QUAN VE CAY SAU RIENG
1.1.1. Pic diém ciaa sau riéng

Sau riéng (Durio zibethinus L.) la cay ring 16n cao 37 m, véi nhanh dau tién cach mat
dat 18-21 m. Puong kinh than cay la 120 cm.

L4 c6 hinh mili mac don gian (rong tir 4 &én 7.5 cm va dai tir 10 dén 20 cm) véi dau
nhon. Mat trén cua l4 sau riéng nhin va duong nhu khong co 16ng, trong khi mat duéi c6
mau ddng sang bong. Mau tir vang olive dén xanh xam. Cudng l4 tron dai khoang 2.5
cm(Paull n.d.).

Nhitng béng hoa Ién va thuong c6 ndm nhom nhi mang s6 lwong soi khac nhau. Cum
hoa trén cac canh gia tao thanh cham gom 3-50 hoa, dai t6i 15 cm. Nam canh hoa c6 mau
trang, vang nhat hoic mau kem va dai hon dai hoa. Hoa siu riéng dic biét & chd mdi hoa
c6 ca nhi va nhuy. Nhitng bdng hoa khi né tao ra nhiéu mat hoa c6 chira sucrose, fructose
va glucose. Pau nhuy xuat hién dau tién ¢ dinh cta canh hoa trude khi ng, 6 kha nang thy
phan vao dau gio chiéu (13:00-14:00 h) trudc khi phan hoa duoc giai phong. Tat ca cac bo

phan caa hoa ngoai trir nhyuy hoa déu rung vao sang hém sau(Paull n.d.).

Qua sau riéng co kich thudc 16n, mii ndng va vo cang cé gai bao pha, mat tir 95 dén
130 ngay dé phat trién. Qua xuat hién trén mot cudng 16n tir mat dudi cia canh, cubng cé
viing cit bo ngay phia trén qua. Qua ra xudng, tron dén thudn dai, thuong rong tir 13 dén
16 cm va dai tir 15 dén 25 cm, qua co thé dai toi 35 cm. Qua cd thé nang hon 3 kg va thudng
c6 mau xanh olive dén vang, dugc bao phu bai cac gai hinh chép rong, thé, cang va sic
nhon(Paull n.d.)



Hinh 1.2. Trai siu riéng va mai siu riéng

1.1.2. Phan bé va sinh thai

Cay sau riéng thuoc ho Malvaceae duoc trong chi yéu ¢ Pong Nam A. O Viét Nam
cay tap trung & dia hinhcao, trong dt c6 chira nhiéu phu sa nhu: Bao Loc, Di Linh, ...

Cay sau riéng thich hop trong ¢ nhiéu loai dat, duoc tréng nhiéu tai dat chira nhiéu

chét hitu co, thoat nudc tot, d6 man it.



1.1.3. Cong dung

Gia tri dinh dudng trong sau riéng rat cao. Trong do6, vitamin B 1a dudng chat ngin
chan viéc 130 hda sém. Géc cay dung trong xay dung va ché tao ban, ghé, d6 gia dung. Hat
sau riéng c6 thé ché bién thanh mén in bang cach nudng hoic ludc.

Trong sau riéng chira nhiéu chat hiru co, ngoai ra con rat nhiéu chit xo tét cho strc dé
khang, tim mach. Va kali 1a ham luong dudng chét gitp kiém soat huyét &p, va su riéng la
loai trai cay co ich cho stc khoe. V6 sau riéng ¢ chir men phan giai protein co tac dung
tan mau dong. Ngoai ra con gitip tuan hoan mau, chdng phu né, chéng viém. Ludc phan thit
trang ciia vo sau riéng 1am nude udng rat tot.

1.2. THANH PHAN CUA CAY SAU RIENG

Bang 1.1. Thanh phan hda hoc cia siu riéng

TT Bo phan Thanh phan

1 Qua vitamin B1 (24,9%), vitamin B2 (11,1%), vitamin B6
(15,8%), vitamin C (21,9%), kali (17,4%), mangan (16,3%)

2 Hat protid (3,1%), lipid (0,4%), cac khoang chit P, Na, K, Ca,
Mg, Fe, vitamin B1, B2, C

3 Vo cellulose (80%), lignin (20%)

1.3. TONG QUAN VE QUA TRINH HAP PHU

Hap phu la hién tuong tap trung cac nguyén ta hoac phan tir cia chat khi hoic chat
long trén bé mat caa mot chat ran khéc. Ca luc vat ly va lec hda hoc déu hap phu dung méi
tir dung méi. Luc vat Iy bao gom luc Vander Waals va luc tinh dién. Céac luc hoa hoc 1a két
qua cua tdc do lién két ngin lién quan dén su hinh thanh cac hop chét bén trong. Trén co
s nay, su hap phu c6 thé duoc chia thanh hai loai: Loai thit nhat duoc goi 1a hap phu tu
nhién hoic hap phu vat ly. Su hip phu nay con duoc goi 1a hap phu Vander Waals, 1a luc
hit tw nhién giira bé mat nguyén tir, hat hoic ion hip phu trén bé mat. Dién tich chiém dung
phu thudc vao kich thudc ciia phan tir, nguyén tir hoic ion bay hoi va nhiét hap phu vat ly
thap. Hap phu vat ly khéng can nang lugng kich hoat, day 1a mot qua trinh nghich dao va
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nguyen tir, phan ti hozc ion hap phu trén bé mat c6 kha nang di chuyén trong mét dién tich

bé mat cy thé. Kiéu hip phu nay con két hop nhiéu I6p trén bé mit.

Loai tha hai duoc goi 1a hap phu hda hoc. Lién két hydro duoc tao ra giira bé mat va
c4c nguyén tir, phan ti hodc ion hap phu trén bé mat. Hap phu héa hoc. Luong nhiét thai ra
cao hon nhiét luvgng toa ra tir su hap phu vat Iy ¢ thé dat dén muc nhiét toa ra khi cac lién
két hoa hoc thong thudng duoc phat trién. Hap phu héa hoc can ning lwong cung cip ning
luong. Sy hap phu nhanh va thap, phan tng thuong khong thé dao nguoc va déi khi cé lién
két héa hoc manh. N6 ciing c6 mot vi tri vi né duoc thuc hién trén céc vi tri hap phu vén
¢ nang luong thap. Nang luong hap phu doi hoi sy hap phu héa hoc & mirc nang lugng
kich hoat khong d6i so véi bé mat dong nhat va cé thé thay doi so véi bé mat khong ddng
nhat. Hap phu hoéa hoc bao gdom maot 16p hap phu duy nhat trén bé mat chat hap
phu(Mhemeed 2018).

1.4. TINH HINH NGHIEN CUU TRONG VA NGOAI NUOC
1.4.1. Trong nwdcC

Niam 2022, Trinh va cong sy di khao sét viéc loai bé phosphate bang cach dung than
sinh hoc diéu ché tir tra c6 mang cac hat nano bac (AgNPs/TAC). Bé giam chi phi, than da
dugc didu ché tir ba tra. Ty 18 ngdm tim, do pH, ndng d6 phosphate ban dau, thoi gian va
licu luong AgNPs/TAC khi loai bo phosphate da duoc béo céo. Khao sat cho thay két qua
cua viéc hap phu phosphate xay ra o ty 1é tim AgNPs/TAC la 3% w/w, pH 3 va thoi gian
kéo dai 150 phat. Dung lugng hap phu t6i da cua phosphate trén AgNPs/TAC duoc biéu
thi qua mé hinh Langmuir 1a 13,62 mg/g ¢ néng do dau 1a 30 ppm. Dt liéu dong hoc hap
phu ciing duoc kiém chung bai cac mé hinh biéu kién bac 1 va bac 2 véi R? 12 0,978 va
0,966. Khao sat nay chi ra rang AgNPs/TAC la vat liéu hap phu cé trién vong, kinh phi
khong I6n dé loai bo phosphate khoi dung dich nudc (Trinh et al. 2020).

Niam 2022, tac gia Lé Hoang Phuong da nghién ctru va lya chon bun gidy lam vat liéu
hip phu. N6 dugc thu gom, sau d6 dugc sdy va nghién thanh hat c6 kich thuéc 0,25 — 0,5
mm. Cubi cing, vat liéu dugc carbon hda & 600 °C trong 4 tiéng dé tao ra than sinh hoc.
Nghién ctu hap phu duoc thuc hién nhim danh gia su anh huéng cua cac yéu té dén sy hap

phu phosphate (PO4*) cuia than sinh hoc. Biéu kién thich hop dé hap phu phosphate 1a pH
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3 va dung lwong hap phu dat 3,04 mg/g & 120 phat. Than sinh hoc dwoc san xuat tir vat liéu
bun gidy c6 thé tro thanh vat liéu hap phu day trién vong dé loai bo phosphate (Phwong
2022).

1.4.2. Ngoai nud¢c

Nam 2013, Jianyong Liu va cong su da khao sat sgi than hoat tinh pha tap lanthanum
d6i véi viéc loai bo phosphate ra khoi nuée. Khéi lwong chat hdp phu duge dem di tién
hanh thi nghiém la 1 g. Chat hip phu dwgc thém vao 50 mL dung dich phosphate ¢ nong
d6 dau 30 mg/L va khong can chinh pH. Sau d6 1ac trong 24h. C6 thé loai bo 92,8% luong
phosphate trong cac diéu kién: ham luong sat la 13.4% mol, nong do dau la 0,20 mol/L va
thoi gian siéu &m la 11,4 phat (J. Liu et al. 2013).

Nam 2018, Qi Yang va cong su da diéu ché than sinh hoc tir rom lta mi véi chitosan.
Chitosan c6 thé hap phu hiéu qua anion ¢ ca méi truong acid va base nhung dé lam chat
hap phu tryuc tiép thi khdng thé vi d6 bén co hoc kém va kho tach khoi nude. Bat lgi nay
duoc xu Ii bang cach két hop chitosan vai vat liéu chu nhu 14 than sinh hoc. 25 mg vt liéu
hap phu dugc thém vao 50 mL dung dich phosphate 100 mg/L & cac pH 2, 3, 4, 5, 6, 7.
Diéu kién téi vu 1a hdn hop duge dao déu trong 24h vai toe do 150 vong/phit & pH 5 (40.4
mg P/g) (Yang et al. 2018).

Niam 2016, Zhanghong Wang va cong su da diéu ché than sinh hoc mang lanthanum
(La-BC). Kha ning hip phu va co ché trong qué trinh hip phu cua cac miu La-BC ciing
duoc khao sat. Lanthanum dwgc mang trén bé mat than sinh hoc c6 thé goi la La-composite
nhu LaOOH, LaONO; va La(OH)s. La-BC thé hién kha ning hap phu phosphate tét hon so
V6i than ban dau. S6 lieu t6i da cia dung lugng hap phu 14 46,37 mg P/g (Wang et al.
20164).

Nam 2012, Liana Alvares Rodriguesa va cong sy da tong hop ZrO2.nH20 dé tach
phosphate ra khoi nudc. Khéi luong cua oxide zirconium ngam nudéc 12 0,1 g. Sy hap phu
phosphate c6 xu huéng ting khi pH giam. Ham lwong chat bi hip phu ting tir 61 1&n 66
mg/g khi nhiét d6 tang tir 298 Ién 338 K. Sy giai hap phosphate khoang 74% thu duoc khi
st dung nudc ¢ pH 12 (Rodrigues et al. 2012).



Nam 2020, Jing Li va cong su khao sat tac dung than ban bién tinh lanthanum (La)
bang phuwong phap ngam tim-dong két tua dé loai b phosphate. Than sinh hoc phu La duoc
nhiét phan & 600°C thé hap phu phosphate tét nhat. Viéc xu Iy than sinh hoc nguyén chat
bang kiém truéc khi phu La cho thiy ¢ loi cho viéc ting kha ning hap phu phosphate. Sy
phU hop cao giita dir liéu thuc nghiém va mé hinh dang nhiét Langmuir cho thay dung
lwong hip phu téi da 13 93,91 mg/g. D6 pH 3 dén 6 cho thiy kha nang hap phu cao, khdng
nhay cam véi cloride, nitrate, sulfate, bicarbonate va citrate. Hon nita, co ché hap phu da
dugc dua ra bang cach phan tich thé Zeta, FTIR va XPS. Phé d6 cho thay riang phosphate
dugc hap phu bang luc hut tinh dién ¢ dang phtc hop bén trong hinh cau. Than sinh hoc
dwa trén bun bién tinh mang La c6 thé dong vai tro 1a chat hip phu phosphate tiém ning

trong ung dung thuc té (Li et al. 2020).

Niam 2020, Min va cdng su da nghién ctru than sinh hoc chia sit dugc diéu ché bang
cach tim FeCls va nhiét phan ¢ 550 °C. Nong do dung dich ngdm c6 anh huaong rd rét dén
su hinh thanh cau tric 16 rdng, dic diém hinh thai bé mat va kha ning loai bo nitrate,
phosphate ra khéi nugc thai. Mo hinh Langmuir chi ra rang than sinh hoc tam 1%-Fe va
10%-Fe c6 dung lugng hap phu hon 14 mg/g ddi véi nitrate va 90 mg/g d6i véi phosphate.
Than sinh hoc 10%-Fe c6 thé loai bé hon 85% ham lwgng phosphate khoi nudc thai nhan
tao va dudi 0,5% ham luwong phosphate dwoc giai phdng trong céac thi nghiém giai hap.
Tuong tu, than 1%-Fe c6 thé loai bo 60% phosphate trong khi chi 1% duoc giai phong
trong cac thi nghiém giai hap. Than 1%-Fe va 10%-Fe c6 thé loai bo lan luot 50% ham
luong nitrate va 80% ham lugng phosphate tir nuéc thai ndng nghiép thuc té. Didu nay
khang dinh rang than sinh hoc tam Fe cd thé tach céc tap chét ra khoi nuée 6 nhidm va ngan
chan 6 nhiém tha cap. Than sinh hoc ciing dugc dic trung boi FT-IR va SEM trudc va sau
khi ¢ng dung 1am vat liéu hip phu trong nudc thai ndng nghiép. Viéc loai bé ham lwong
nitrate va phosphate chu yéu 1a do cau trdc 16 rdng phét trién tot va cac oxide sat dugc thém
vao than sinh hoc (Min et al. 2020).



CHUONG 2. PHUONG PHAP NGHIEN CUU

2.1. NGUYEN LIEU

V6 sau riéng dugc thu gom tai vua tréai cay tai quan Binh Tan, Tp.HCM. Vo sau riéng
duoc chon con twoi mai, khong bi dap, hu, khong méc. V6 sau riéng dem vé duoc rira sach,
sau d6 cit nho thanh miéng co chiéu dai 5 cm. V6 sau riéng trai qua quéa trinh siy kho &
nhiét d6 60 °C cho dén khi chung dat dwoc trong lugng phii hop.. Vo sau riéng kho duoc
nghién thanh bot rdi dem di ray va 1ay cac hat c6 kich thuéc nho hon 250 um. Bot vo sau
riéng duoc bao quan trong tdi zip c6 go6i hut am. D6 am cua vo sau riéng kho do duoc 1a
9,89 + 1,36%.

Hinh 2.1. Vé siu riéng twoi

Hinh 2.2. Vé siu riéng kho
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Hinh 2.3. Bt vé sau riéng

2.2. DUNG CU

— Cbc 250 mL

— Bdp cao su

— Binh dinh mc 50 mL

— Cuvet thuy tinh

— Giay loc (duong kinh 15 20 — 25 pm)
— Pipet 10 mL

2.3. THIET BI

Bang 2.1. Thiét bj sir dung trong thi nghiém

STT Tén thiét bi Ma thiét bi

Xuat xir Hinh anh

1 Maydo UV - Vis UV — 9000S

2 Lo nung LE 6/11/R7

Trung Quéc -

buc




May do pH MI 150 Romani

May sy 4m hong OHAUS Trung Qudc
ngoai MB45

May lic ngang Trung
Quéc
May nghién Trung
Quéc

2.4. HOA CHAT

Dung dich PO4* chuan (1000 mg/L): 0,4394 g KH2PO4 (99,5%, Trung Quéc), hoa
tan vao nudc cat va dinh mic thanh 100 mL.

Dung dich hydrochloric acid HCI 0,1 M: hat 8,3 mL HCI dam dac (35— 37%, Trung
Qudc), pha lodng véi nuéc cat thanh 1000 mL.

Dung dich sat choloride FeCls 2 M: hoa tan 27,304 g FeCls (99%, Trung Quéc) trong
nudc cat roi dinh mac 1én 50 mL.

Dung dich sulfuric acid H2SO4 9 M: thém can than 300 mL H.SO, dam dic (95 —
98%, Trung Quéc) vao 600 mL nudc cat, lam ngudi roi thém 4 mL HNOs dam dic

va pha loang thanh 1000 mL.
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— Acid nitric ¢m dac HNOs (65 — 68%, Trung Qudc)

— Dung dich sodium hydroxide NaOH 0.1 M: can 4,17 g NaOH (96%, Trung Qudc),
hoa tan trong nudc cat va dinh mac thanh 1000 mL.

— Dung dich ammonium molybdate (NH4)éM07024.4H,O: can 13 ¢
[(NH4)sM07024.4H20] vao 100 mL nudc cat. Hoa tan 0,35 g K(SbO)CsH406.1/2H,0
trong 100 mL nudc cat. Sau d6 dung dich molybdate vao céc 300 mL cé chira acid
sunfuric 9 M rdi tron déu. Thém dung dich kali tartrat vao va lic déu.

— Dung dich acid ascobic CeHsOs 10%: can 10 g acid ascorbic, hoa tan rdi pha loing
thanh 100 mL bang nuéc ct.

2.5. QUY TRINH CONG NGHE
2.5.1. Quy trinh diéu ché than sinh hoc tir vé siu riéng

L4y 5 g bot vo sau riéng cho vao autoclave roi thém 50 mL dung dich FeClz 2 M. Sau
d6 dem thay nhiét & nhiét d6 200 °C trong 8h. Hon hop duoc loc rira nhiéu 1an téi khi két
taa véi AgNO3 khong con. Sau do dugc sdy kho & 105 °C rdi nghién min, thu dwoc than

sinh hoc bién tinh tir vo sau riéng.

Hinh 2.4. Bjt than vé su riéng
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Vo sdu riéng

Cit miéng
Fiara zach
¥
. 60%C
Say kho [
Nghi}eﬂ thanh =230 micromet
bt
Autoclave
Nung
200%C trong Sh
Loc rira chin
khéng
: 1055¢C
Say [ |
Than zinh hoc

Hinh 2.5. Quy trinh san xut than sinh hec tir vé siu riéng
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2.5.2. Quy trinh hip phu phosphate bing than sinh hec

Cho mat lugng than khao sat vao erlen chira 50 mL dung dich PO+ (20 mg/L). pH
cua hdn hop duoc dua vé mirc khao sat roi dat trén may lac ngang véi tée do 150 vong/phat
trong thoi gian khao sat. Sau d6 loc hdn hop qua dau loc 0,45 pm thu dwoc dung dich dé

xac dinh ham Iwgng phosphate.

( Acid ascorbit ) (Than sinh hoc) (Dung dich photsphatD ( Acid molipdat )

Khuay

A

Loc

Xac dinh ham lwgng phosphate

Hinh 2.6. Quy trinh hap phu phosphate bing than sinh hec
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2.5.3. So dd nghién ciu

BET
' FTIR
Diéu ché than sinh Xac dinh maot so6 tinh SEM
hoc tir vo sdu riéng * chat dic trung cua
vét liéu XRD
Thé tich mao quan
l Kich thiréc mao quan
Xac dinh kich thuée
diém dién tich khong
(PZC)
v B pH
Khao sat céc yéu to Ham lwong than
anh hwong dén qua — Thei o
trinh hap phu ‘01 glan .
Nong d¢ dau
¥ —
Xéc dinh phwong Langmuir
trinh hap phy dang —  Frundlich
nhigt Koble — Corrigan
¥ T MBb hinh biéu kién béc 1
giflc dliﬂh ';‘f‘ hiﬁh | M hinh biéu kién bac 2
ong foc Hap PR MBS hinh khuéch tén trong
2.5.4. B6 tri thi nghiém
Bang 2.2. Bé tri thi nghiém don bién
STT Thanh phan X1 X2 X3 X4
1 pH (X1) 2,3,4,56, 2 150 20
7,89
2 Ham lugng than (g/L, * 2,4,6, 150 20
X3) 8, 10
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3 Thoi gian (phat, X3)  * ok 10, 20, 30, 45, 60, 20
120, 180, 240
4 Nong do dau (mg/L = * ok Hokek 10, 20, 30,
ppm, X4) 40, 50

Ham muc tiéu: Dung luong va hiéu suat hap phu.
2.6. PHUONG PHAP PHAN TiCH

2.6.1. Xac dinh d§ Am ciia nguyén ligu

Do am cua nguyén lidu duge do ba 1an bang may say am hong ngoai Ohaus MB45 rbi
lay gid tri trung binh.

2.6.2. Xac dinh diém dién tich khéng (PZC)

Ly 25 mL dung dich NaCl 0.1 M vao 7 cbc. Sau d6 diéu chinh cac gia tri pHi 12 2, 3,
4,5, 6,7,8,9bing dung dich NaOH 0.1 M hoiac HC1 0.1 M. D6 cac dung dich trén vao cac
erlen c6 chtra 0.025 g than sinh hoc, day kin, khudy trong 1 gio va dé yén 48 gio. Dung
dich thu duoc sau khi loc than roi tién hanh do pH ta dugc pHs (Thi 2017). Tinh ApH = pHs
— pHi rdi vé& d6 thi ApH theo pHi.

2.6.3. Lap dwong chuan xac dinh ndng dd phosphate

Hat 0,5, 1, 1,5, 2, 2,5, 3, 3,5, 4, 4,5, 5 mL dung dich PO4* chuan (2 mg/L) vao céc
binh dinh mac 50 mL. Sau d6, 40 mL nudc cat duoc cho vao. 1 mL acid ascorbic va 2 mL
acid molybdate ciing dwoc lan luot cho vao. Thém nudc cit toi vach va lic déu. Do do hap
thu chi dugc do trong khoang tir 10 — 30 phit. Mau duge do tai budc song 880 nm.

2.6.4. Xac dinh dung lwong va hiéu suat hap phu

Co - Ce
m

e = XV

4 — 100 X (G, =€)
Co
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Trong do:

Qe 14 dung luong hap phu can bang (mg/g);

Ce va Co la nong do phosphate can bang va ban dau (mg/L);

V 14 thé tich dung dich (mL);
m la khéi lugng than (g);
H 1a hiéu suat hip phu (%).

2.6.5. X4c dinh phwong trinh hap thu ding nhiét

M0 hinh Dac trung Phuong trinh Ch thich

Langmuir  Hép phu don 16p. Tat ca cac tim _ qmK G, gm la dung lwong hap
hoat dong 1a giong nhau va khong e =7 + K,C,  phucuc dal (mg/g)
O twong tac gitra nhirng phan t K: la hing so
bi hat. Langmuir

Freundlich  MS hinh thwe nghiém cho hip g, = KpCM™ K vanrla hang so
phu da lop. Cac tam hoat dong la Freundlich
khéng dong nhat.

Koble- Hip phu trén cac bé mit khong GmakcCaXC  axc, brc va nkc la hing

Corrigan df)pg nhét. M6 hinh bao gdm cac ~ 9e = 1 + bycClxe

bi¢u thirc Langmuir va
Freundlich

s6 Koble-Corrigan

2.6.6. X4c dinh mé hinh déng hoc hap phu

M0 hinh Dic trung Phuong trinh Ch thich
Biéukién  Tdc d hip phu giam tuyén q: = qo(1 — e ¥')  qila dung lwong hép
bac 1 tinh véi su gia ting kha ning phu & thoi diém t
hap phu (mg/g)
ki 13 hang 6 toc do
biéu kién béc 1 (phat)
Biéukién  Budc gidi han toc dd 1a su g2 xk,xt ko lahingso toc do
bac 2 tuong tac giita hai tac chat, 9= 14 q. xk, x¢ bicukiénbic 2 (phit)
thuong duge str dung d€ mo
ta su hép phu héa hoc.
Khuéch tan  Cac cau tir chat bi hap phu qr = k% ks la hang s6 khuéch
trong duoc chuyén tir pha léng vao tan trong (mg.g™'.phut
pha rin qua qua trinh khuéch 0.5)
tan bén trong cac mao quan
ctia chét hip phu.
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2.6.7. Xir ly s6 liéu thwc nghiém

— Mai thi nghiém duoc thuc hién ba lan dé c6 y nghia vé mat thdng ke.
— D0 thi va @6 léch chuan duoc v& va xac dinh tir phan mém Microsoft Excel 2019.

— Dénh gia sy khac biét & mtrc ¥ nghia p < 0,05 bang phan mém IBM SPSS 20.
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CHUONG 3. KET QUA VA BAN LUAN

3.1. XAC PINH MOQT SO TINH CHAT PAT TRUNG CUA VAT LIEU

3.1.1. Phé hong ngoai (FTIR) caa vat liéu

100+
100

99

2939.41cm-1 1016 27cm-1

98-
97
96

511 .\Ecm-1

1707.12cm-1 F E'O

95+ iy

%T
B
2
g

94_
93 C=0

92+

91+ OH

%4000 3500 3000 2500 cm—120bo 1500 1000 500400
Hinh 3.1. Phé FTIR cia miu than sinh hec
Hinh 3.1 thé hién phd FTIR ciia mau than sinh hoc. Mili 3443,32 cm™ rong biéu trung
cho nhém OH. Mili d6i ¢ 1707,12 va 1623,69 cm'® biéu trung cho dao dong cua nhém C=0
va mili tai 511,29 cm't ¢6 lién két Fe-O. Két qua chi ra rang sét da duoc thém vao than sinh

hoc ttr tinh (Wu et al. 2020).

3.1.2. Hinh anh kinh hién vi dién tir quét caa vat ligu

T
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Hinh 3.2. SEM ciia mau than sinh hoc
CAu trlc cua than sinh hoc dugc thé hién qua anh SEM 6 hinh 3.2. Bén trong than c6
nhiéu 16 xop véi do rdng cao. Bé mat caa than sinh hoc bién tinh gd ghé c6 thé 1a do cac
oxide sat ling dong trén bé mat than. Qua trinh hap phu phosphate tét hon do su bién tinh
lam cho kich thudc 16 xp tang 1én. (Wu et al. 2020).

3.1.3. Po thi nhiéu xa tia X caa vat liéu

3000 —

2000 —

1000 —

Position [*26] (Copper (Cu))
Hinh 3.3. P6 thi XRD cia than sinh hoc bién tinh
C4u truc tinh thé caa than sinh hoc duoc biéu thi qua phd XRD dugc thé hién trong
hinh 3.3. Céc dinh nhiéu xa tai 20 cua 43,42° va 62,35° tuong ng Véi y-Fe203 nhung cac
dinh & 26 = 35,40° giam di do nhiét d6 nung. Cac dinh b sung xuat hién rd rang ¢ 44,79°
va 64,94°. Biéu nay chi ra rang nhiét d6 nung nén & mac khoang 200 °C dé hinh thanh than
sinh hoc tir tinh (Y. Liu et al. 2019).

19



3.1.4. Dién tich bé mat va thé tich mao quan
Dién tich bé mat (Langmuir) 1a 100,754 m2/g
Dién tich bé mat (BET) 14 61,038 m2/g

Thé tich mao quan trung binh 1a 0,002 mL/g

3.2. PHUONG TRINH PUONG CHUAN XAC PINH NONG PQ PHOSPHATE

0.3 -

y =1.3211x + 0.017
0.25 - R2? =0.9954

o
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o o
| |

D6 hap thu
o
il

0.05 -

0 0.65 0‘.1 0.‘15 0.2 O.‘25
Nong d6 phosphate (mg/L)
Hinh 3.4. Phwong trinh dwong chuén xac dinh ndng dd phosphate
Hinh 3.4 biéu dién phuong trinh duong chuan xac dinh nong do phosphate trong
khoang nong do tir 0,02 dén 0,2 mg/L. Phuong trinh dugc biéu dién duéi dang
y = 1,3211x + 0,017 va R2= 0,9954. Diéu nay cho thiy rang phuong phap tric phd dung

amoni molipdat c6 d6 chinh xac cao.
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3.3. ANH HUONG CUA PH LEN QUA TRINH HAP PHU PHOSPHATE

0 2 4 6 8 10 12
pHi
Hinh 3.5. Piém dién tich khong cia vat liéu hap phu
Hinh 3.5 trinh bay pHpzc cua than sinh hoc bién tinh diéu ché tir vo sau riéng. S liéu
cho thay vat liéu trung hoa vé dién ¢ pH 3,5. pH tir 2 dén 3,5, bé mat than tich dién duong
tao diéu kién cho su hap thu caa anion. Qua do, ting cuong lyc hut tinh dién giira cac anion
phosphate va bé mit vat lidu gitp viéc hap phu phosphate dién ra tét hon. Mt khac, pH

I6n hon 3,5 tao mdi treong tét cho viéc hap phu cac cation do bé mit than tich dién am.

q H
7 70
®
g - 60 S
2> —, I E
Js_:;-‘4, & L *509_‘
« (o8
e - 30 @
oD 3.
£ 0 ‘ ‘ ‘ ‘ 20 T
S 2 4 6 8 10

pH

Hinh 3.6. Hiéu suit va dung lweng hap phu cia cac miu & cac pH khéc nhau
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Sy anh huong caa pH 18n hiéu suat va dung lugng hap phu ctia cac mau dugc thé hién
& hinh 3.6. Nhu da giai thich ¢ trén, cac dién tich dwong dugc hinh thanh trén bé mit than
trong moi trudng nudc ¢ pH thap hon 3,5. Su phu thugc vao pH 1a do lyc hit Coulombic
giita cac ion H.PO* don hoa tri tich dién &m va bé mat than sinh hoc tich dién duong. Do
bé mit than tro nén tich dién am trong mdi trueong pH 16n hon 3,5 nén kha ning hap phu
phosphate giam do luc day tinh dién. Sy ting cudng tich bé mat tich dién am cua chat hip
phu trong diéu kién kém cling voi dién tich &m cua phosphate chiém wu thé cao hon dan
dén luc ddy manh 1am cho viéc hip phu kho hon trong méi truong kém(R. Liu et al. 2018).

Su hap phu phosphate bai than sinh hoc bién tinh ZrO; véi Co = 150 mg/L va nhiét
d6 1a 25 °C trong 12 tiéng da khao sat boi Rodrigues. S6 lidu khao sat cho thay rang pH 2
phu hop hon cho qué trinh hip phu phosphate(Rodrigues et al. 2012). Duya trén nhitng phan

tich trén, pH 2 dugc chon 1a diéu kién tdi wu dé tiép tuc nghién cau.

3.4. ANH HUONG CUA HAM LUQNG THAN LEN QUA TRINH HAP PHU
PHOSPHATE
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Hinh 3.7. Dung lwgng va higu suat hap phu & cac ham hrgng than khéc nhau
Hinh 3.7 thé hién su thay ddi cua ham luong than 1én hiéu suat va dung luong hap
phu. Hiéu suat hap thu tir s6 liéu thuc nghiém thay doi theo ham lwong than. Hiéu suat dat
59,11% & ham lwong than 2 g/L va tang 1én 68,34% & ham luong 6 g/L, sau d6 gan nhu
khong thay d6i & ham luong than tiép theo. Ham lugng than tang dan dén ting dién tich
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hap phy, do d6 tang kha ning hap phu. Mit khac, dung luong hap phu giam khi ham lugng
than ting 1am cho chat hap phu bi déng cuc cua chat hip phu va ting chiéu dai dudng khéch
tan trong. Hon thé nita, & ndng do phosphate khong doi thi viéc ting ham lugng than s& dan
dén sy khdng béo hoda ¢ céc vi tri hap phu trong qué trinh hap phu (Zhang et al. 2010). Vi
vay, ham luong than 6 g/L duoc dung dé tiép tuc nghién ctu.

Zhang va cong su di nghién ctu su hip phu phosphate trén vat liéu silicate 16 xp
trung binh mang Lanthannum. Sé liéu cho thdy ¢ ham lwgng than 5 g/L thi hiéu suat hap
phu dat 99,7% dbi véi dung dich phosphate c6 ndng d 50 ppm. Dung lugng hap phu giam
tir 21,15 xudng 9,97 mg/g khi ham lugng than ting tir 1 1én 5 g/L (Zhang et al. 2010). Ham

luong than ndy ciing xap xi ham luong than duoc lya chon trong nghién ciu.

3.5. ANH HUONG CUA THOI GIAN LEN QUA TRINH HAP PHU PHOSPHATE
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Hinh 3.8. Dung lweng va hiéu suat hap phu ciaa cac miu & cac thoi gian khac nhau

Hinh 3.8 anh huong ciia thoi gian dén ham lwong va hiéu suat hdp phu. Hiéu suat ting
tir 62,16% dén 69,15% khi thoi gian doi tir 10 dén 20 phut, sau d6 gan nhu khong doi. So
sanh céc gia tri bang phan mém SPSS cho thiy dung lwong va hiéu suat hap phu sau 20
phat khong c6 su thay doi dang ké. Véan dé nay 1a do s6 lugng 16 tréng con lai trén bé mat
rat nhiéu ¢ khoang thoi gian dau caa than sinh hoc duoc cung cap, tuy nhién, khi qué trinh

hap phu tiép tuc, cac vi tri bé mat da bao hoa dan va hau nhu khong bi chiém dung (Wang
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et al. 2016b). Tir d6 cho thay 20 phut 14 thoi gian dé qua trinh hap phu dat cuc dai véi ham
lwong phosphate ban dau 1a 20 mg/L.

Huang va cong sy da diéu ché than sinh hoc bién tinh tir chitosan dé loai bo phosphate.
Kha ning hap phu dat 75% trong 5 phut va ting 1én 93% trong 30 phut. Két qua nay da
duogc giam di dang ké so voi bao céo o lién quan dén su hip phu phosphate bang céch bién
d6i lanthanum hydroxide (Huang et al. 2020).

Wang va cong su da nghién ctu than sinh hoc bién tinh tir lathannum dé hap phu
phosphate. Diéu kién tét nhat trong 2 gio dau khi hiéu suat dat 81% va dat dén diém cén
bang trong 24 gio (Wang et al. 2016a).

3.6. ANH HUONG CUA NONG PO PAU LEN QUA TRINH HAP PHU
PHOSPHATE
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Hinh 3.9. Dung lweng va hiéu suat hap phu é cac mau é ndng dé khac nhau

Hinh 3.9 cho thay dung luong va hiéu suat hap phu la khac nhau. Hiéu suat hap phu
giam tir 89.73% & nong do 10 mg/L xudng 42,04% & nong d6 50 mg/L, ham luong
phosphate ting tir 1,50 1én 3,5 mg/g va gan nhu khong ddi dang ké sau d6. O ndng do dau
10 mg/L hiéu suat dat gia tri cuc dai va giam dan khi thay d6i nong do. Pong luc truyén
khdi duoc tao ra bai gradient ndng d6 gitra bé mat vat liéu va dung dich, din dén ndng do
tang thi dung luong hap phu phosphate ting. Trong khi higu suat giam do sé luong vi tri
tam hap phu bi han ché (R. Liu et al. 2018).
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Kha ning hap phu phosphate caa vat liu Ce(l11) phirc hop chitosan khi thay d6i nong
d6 dau tir 20 - 200 mg/L dugc bao céo boi Liu va cong su. Kha ning hap phu ting 4,5 1an
va hiéu suat giam tir 92,5% xudng 41,7%. Mét bai bao khac dung vat liéu tong hop tir sinh
khéi lignocellulosic mang zirconia cho thay kha ning loai bé phosphate ting tir 4.43 Ién
8,62 mg P/g khi ndng d6 tang 5 tir 20 mg P/L. Trang thai can bang duoc quan sat & 712
phut thay vi 250 pht vi nong d6 dau cao hon (Zong et al. 2016) (R. Liu et al. 2018).

3.7. XAC PINH CAC PHUONG TRINH PUONG PANG NHIET HAP PHU
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Hinh 3.10. Si twong thich ciia phwong trinh dang nhiét hap phu véi sé liéu thuc nghiém

Bang 3.1 Thong sb ciaa cac md hinh hap phu ding nhiét

Model Parameter Value
Langmuir am (Mg/g) 3,572
KL 0,423
R? 0,769
Freundlich Ne 3,397
Kr 1,342
R? 0,924
Koble — Corrigan gm (Mg/Q) 20,333
akc 0,05
bkc -0,282
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ke 0,174
R? 0,928

Hinh 3.10 thé hién sy twong thich ctia phuong trinh dang nhiét hap phu véi s6 liéu
thue nghiém. Bang 3.1 trinh bay céac thdng s tinh toan duoc tir cac mé hinh hap phu ding
nhiét. Két qua chi ra rang hai phuong trinh Freundlich va Koble — Corrigan ¢6 R? lan luot
14 0,924 va 0,928. Tuy nhién, tham s6 gm = 20,333 mg/g thu duoc tir phwong trinh Koble —
Corrigan lai léch rat nhiéu so véi s6 liéu thuc nghiém (3,504 mg/g) nén mé hinh nay khong
thich hop. Vi vay, md hinh Freundlich pht hop véi qua trinh hip phu.

q. = 1,342C,**

Pic trung 1a phuong trinh thyc nghiém cho su hap phu da 16p, cac tam hoat dong 1a
khong dong nhat. Zhang va cong su da tién hanh xac dinh cac hang sé dang nhiét hap phu
& 25, 35 va 45°C. Gi4 tri cuia cac hé sb trong quan cao khang dinh rang ca hai phuong trinh
Langmuir va Freundlich déu phi hop dé mé ta dudong dang nhiét hap phu (Zhang et al.
2010).

3.8. XAC PINH CAC MO HINH PONG HQC HAP PHU

Biéu kién bac 1 Biéu kién bac 2 Khuéch tan trong
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Hinh 3.11. Su twong thich ciia cac mé hinh dong hoc hap phu véi s6 liéu thuc nghiém
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Bang 3.2. Thong sé ciia cac mé hinh ddng hoc hip phu

Model First - oder kinetic Second - oder kinetic Diffusion

Parameter ki Qe R? ko Qe R? ks(mg.g a R?
(timel) (mg.g?) (time1)  (mg.g?) L time®®)

Value 0,233 2,301 0,989 0,414 2,238 0,752 0,01 2,187 0,281

Mtc d6 pht hop cua cac mé hinh dong hoc hap phu véi sb liéu thuc nghiém duoc
thé hién & hinh 3.11. Bang 3.2 thé hién hé sb cua cac mé hinh dong hoc hap phu. Gié tri R2
= 0,989 phu hop véi md hinh biéu kién bac 1 véi s6 lidu thuc nghiém. Gia tri ge tinh toan
tir mo hinh nay 14 2,301 mg/g ciing rat gan véi dung luong hap phu can bang tir thuc nghiém
(2,338 mg/g). Pic trung cia hinh biéu kién bac mét gia dinh rang toc d6 hap phu giam

tuyén tinh véi su gia tang kha ning hap phu.
g = 2,301(1 — e0233%)

Zang va cong su ciing da tién hanh xac dinh moé hinh dong hoc hap phu cua
Lathanum(III) d&é hap phu phosphate. Theo d6 mé hinh dong hoc hap phu bac 2 phi hop
hon dé mo ta moé hinh dong hoc hap phu cta phosphate trén Laz;sM41 (Zhang et al. 2010).
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KET LUAN VA KIEN NGHI

1. KET LUAN

Trong nghién ciru nay, ion phosphate (H2PO4") duoc hap phu tir vé sau riéng. Vo sau
riéng duogc ria sach, cit thanh 14t day 5 cm rdi sy khd & nhiét do 60 °C dén khdi luong
khong doi. Vo sau riéng kho dugc xay nho rdi ray va lay cac hat ¢ kich thudc nho hon 250
micromet. Bot vo sau riéng duoc tron véi dung dich FeCls 2M theo ti 16 1:10 rdi thay nhiét
& 200 °C trong 8h. Sau do, loc than va rira lién tuc voi nudce cat khi khong con két taa voi
AgNOs. Than sinh hoc dugc say khd & 105 °C, nghién min.

Cac yéu té anh huong dén qué trinh hap phu nhu pH, ham luong than, thoi gian va nong
d6 dau da duoc khao sat. Him luong phosphate duoc xac dinh bang phuong phap trac phd
vé6i thude thir ammonium molybdate va acid ascobic. Gia tri t6i vu ciia cac thong sé van
hanh lan luot 1a: pH 2, ham luong than 6 g/L, thoi gian lac 20 phdt, nong d dau caa dung
dich phosphate 20 mg/L. Dung luong va hiéu suat hap phu lan luot 1a 2,305 mg/g va
69,15%.

Cac md hinh hap phu ding nhiét va mé hinh dong hoc hap phu ciing duoc khao sat. Két
qua chi ra rang phuong trinh dang nhiét Freundlich va mé hinh biéu kién bac 1 phu hop
nhét véi s6 liéu thuc nghiém. Phosphate trong nudc thai duoc loai bo tir than sinh hoc bién

tinh diéu ché tir vo sau riéng qua qué trinh hap phu
2. KIEN NGHI

- Khao sat anh huong céc théng sb diéu ché than sinh hoc tir vo sau riéng nhu thoi
gian thuy nhiét va nhiét do, nong do FeCls,...

- Panh gia sy anh huong caa mot sé yéu té khac 18n qua trinh hap phu phosphate trong
dung dich nuéc nhu nhiét d9, toc d6 lac,...

- Xac dinh thém mét sé tinh chat dic trung khac cua vat liéu hip phu nhu TEM, TG
— DSC, XPS,...
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