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SUMMARY

STUDYING ON THE APPLICATION OF SPENT COFFEE CHAR FOR THE
TREATMENT OF COLOURANTS AND ORGANIC IN DYEING
WASTEWATER

After anoxic pyrolysis process at 500 degrees for 7 hours, char of spent coffee grounds
was used to test its adsorption capacity for some pollutants in wastewater. For the
Direct red 23 simulated wastewater, research results indicated that the color removal
efficiency was 96,5 % , COD removal efficiency was 42,2%. These results might be
possitive information of a new approach to treat the wastewater using spent

coffee grounds char.

1. MO PAU

Ngay nay, viéc sir dung cac nguon phé
thai ndng nghiép dé tao ra nhiing san
pham &ng dung trong xtr 1y méi trudng
la mot vin dé dang duoc quan tam.
Trong d6, b ca phé ciing 1a mot nguon
phé thai c6 nhiéu ung dung trong cac
linh vuc cudc séng. Hién nay, da c6 mot
s6 nghién ctiu vé ba ca phé nhu: nghién
ctru tach chiét dau [1], san xuat cac san
pham téi ché [2].

Theo mot s6 nghién ctu ham luwong
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protein trong ba ca phé chiém khoang
10%, ham lugng pectin (52,62-55,14%),
cellulose (15,29 - 17,04%) [1] va ham
lugng carbon kha cao (trén 50 % ) [6].
Than b ca phé mang nhiéu dic tinh c6
thé sir dung trong linh vuc xi ly mdi
truong. Trong dé tai ndy than b ca phé
dugc sir dung lam vat liéu nghién cau
kha nang xtr ly mau va COD trong nudc
thai dét nhuom.

2. THUC NGHIEM

2.1. Poi twgng va ndi dung nghién ciru



2.1.1. Déi twong nghién ciu

- BA ca phé cua cong nghiép san xuét ca
phé hoa tan tai Cong ty Vinacafe Bién
Hoa

- Than ba ca phé l1a san pham cua qua
trinh nhiét phan bd ca phé trong diéu
kién thiéu khi

- Pham nhudm nguyén chét loai truc tiép
c6 tén thuong mai 1a: Direct Red 23 xuat
Xt Trung Quéc.

2.1.2. Ngi dung nghién cizu

- Nghién ctru kha nang tao than ba ca
phé ¢ cac diéu kién nhiét do, thoi gian
khac nhau

- Nghién ctu kha ning hip phu mau va
chat hiru co thong qua COD cua than ba
ca phé trong dung dich nuéc thai dét
nhuom tu pha theo phuong phap gian
doan va lién tuc.

2.2. Hoa chat, thiét bi

2.2.1. Hoa chdt

Bang 2.1. Danh muc c&c héa chdt si:
dung trong nghién cuu

Muc
dich s
dung

STT Hoéa chat

Cac dung dich dém | Xac dinh

L | bH=4,01;7,00va10,00 | pH
o Diéu
2 Natri hidroxit (NaOH) chinh pH
. . bieu
3 Axits sunfuric (H,SO,) chinh pH
4 Kali dicromat (K,Cr,O-)
5 Mudi Mohr
(NH2),Fe(SO,), Xéc dinh
6 Thuy ngan (Il) sunfat | ~qp
(HgSO.)

7 Bac sunfat (Ag,SOy,)

8 Kaki hidrophtalat

2.2.2. Thiét bi nghién cizu

- Thiét bi nhiét phan bd ca phé: Lo
Lenton Furnaces

- May lic va 6n dinh nhiét do6: May lic
BS-31

- Thiét bi hut mau ty dong: May iy mau
CHF121SA

- May do quang UV — 1201.

- Cot hip phu va mot sé cac thiét bi
khéc.

- Céc loai dung cu thuy tinh

2.3. Ché tao vat liéu hap phu (VLHP)
Trudc khi thuc hién qua trinh nhiét phan
bd ca phé dugc sy ¢ nhiét do 105°C
trong thoi gian 2 - 3 gio dé giam luong
4m, sau d6 cho vao cac cbc inox chiu
nhiét, boc kin bang gidy bac va nap day
dam bao khong c6 su tiép xuc vai khong
khi bén ngoai. Pua cic cdc trén vao 10
va tién hanh qua trinh nhiét phan.

- Nhiét phan ba ca phé ¢ cac nhiét do
400 °c, 450 °c, 500°C, 600 °C trong
khoang thoi gian: 4 gio, 5 gio, 6 gio, 7
gio va 8 gio.

- Cac mau than bi ca phé thu duoc sau
qué trinh nhiét phan ¢ cac khoang thoi
gian va nhiét d6 khac nhau duoc tién hanh
lam thi nghiém khao sat so bd so sanh
hiéu qua hap phu mau va COD.

- Tir cac két qua thu duoc, tim ra thoi
gian, nhiét do tao than cho hiéu qua hap
phu cao nhét.

2.4. Thi nghiém gian doan theo mé
Than ba ca phé sau qua trinh nhiét phan
duoc rira qua nudc cat 2 lan, sau d6 dem
di sdy ¢ 105°C trong 10 gio. Can mot
luong than xac dinh cho vao cac binh tam
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giac dung tich 250ml c6 nat nham, thém
50ml dung dich nudc thai vao mai binh,
dua may lic 6n nhiét, & 25 °C véi toc do
lic 150 vong/phdt trong thoi gian can
thiét dbi voi cac thuc nghiém. pH cuaa
dung dich duoc diéu chinh bang dung
dich NaOH va H,SO4 loang. Xac dinh
anh huong cua pH, thoi gian, ty I¢
ran/long, ndng do chat & nhiém dén kha
nang xur ly mau va COD trong dung dich,
loc tach pha long ndi dem di so mau va
phén tich COD.

Céc mau tring dugc tién hanh song song
v6i mau thuc dé kiém tra. Mau lap ciing
nhu miu chuan dugc st dung dé danh
gia sai s6.

2.5. Thi nghiém lién tuc trén cot

Can 30g than vat liéu dem nhdi vao cot
hip phu kich thuéc d = 2,5cm va h =
30cm. Cho dung dich nudc thai ty pha

c6 néng do pham mau 50mg/L va ndng
d6 COD 52 mg/L chay qua cot hap phu
véi cac luu luwong khac nhau: 0,2L/h;
0,5L/h; 1 L/h. Dung dich sau khi chay
qua cot hap phu duoc hat ra bang thiét
bi hit mau tu dong CHF 121 SA, dem di
so mau va xac dinh COD.

3. KET QUA VA THAO LUAN

3.1. Panh gia san pham than thu dwoc
Tir két qua so mau va phan tich COD
trong cac thi nghiém so b, rut ra két
luan: san pham than ba ca phé nhiét
phan & 500 °C trong khoang thoi gian 7
gio cho hiéu qua hap phu cao nhit.

Két qua phan tich thanh phan cac chat
trong than ba ca phé duoc trinh bay
trong bang 3.1

Bang 3.1: Phan tich thanh phan than ba ca phé

. | TPchat TP cacbon
| Nhiet | BET | Kich thuécTBI3 “ 1 Tro Aty
Vit ligu han | (m%g) mao quan (A?) bay hoi %) co dinh
a

P ’ | %) | (%)
Than ba
e 500 150 784,087 23,5 53 71,2
ca phé

3.2. Khao sat anh hwéng cia pH dén
kha ning hip phu cia than

Cén 2g than vao binh tam giac cé nat
nham va chuyén 50ml dung dich nudc
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thai da diéu chinh pH tir 4 dén 10 vao
mdi binh. Pua dung dich vao may lic on
nhiét 25 °C, tbc d6 150 vong/phdt, lic
trong thoi gian 30 phat.



Bang 3.2: Anh hweng ciia pH dén kha ndng hap phu dé mau va COD

Py mau COD
pH | Ban dau SauHP | Hiéusuat | Ban dau SauHP | Hiéu suit
(Pt-Co) (Pt-Co) % mg/L mg/L %
4 3570 607 83 52 41,7 19,7
5 3570 585,5 83,6 52 39,6 23,8
6 3570 535,5 85 52 37 28,7
7 3570 482 86,5 52 34,6 33,5
8 3570 357 90 52 33.3 36
9 3570 453 4 87,3 52 33,7 35,2
10 3570 617,6 82,7 52 35 32,8

Tién hanh khao st kha nang hip phu
cua than b ca phé ¢ cac khoang thoi gian
khéc nhau tai pH t6i wu thu duoc cac két
qua nhu bang dudi day:

Tir cac két qua thu duoc nhan thay tai
pH=8 kha niang hip phu cua than dat
hiéu qua cao nhat. Nhu vay, pH=8 Ia gia
tri t6i wu cho qua trinh hap phu mau va
COD.
3.3. Khao sat anh hwéng cua thoi gian
dén kha ning hap phu cia than

Bang 3.3: Anh hweng cua thoi gian dén kha nang hap phu mau va COD

. Py mau COD
T?grl“gj];i " | Ban dAu | Sau HP Hiéu suat | Ban dau Sau/ll_-lP Hiéu suat

(Pt-Co) | (Pt-Co) % mg/L | MY %

15 3570 535,5 85 52 40,7 21,7

30 3570 285,6 92 52 33,3 36

60 3570 132 96,3 52 30 42,2

90 3570 121,4 96,6 52 29,8 42,6

120 3570 114 96,8 52 29,6 43

Tir két qua trén ta thay hiéu suat hap thy
tang nhanh tir 15 dén 60 phit va gan nhu
6n dinh khi tang tir 60 dén 120 phut. C6
thé giai thich 1a do su lip day cua cac
chat & nhim 1én bé mat vat liéu, khi cac
16 mao quan va bé mat vat liéu da bi lap
day, luc tuong tac gitra chat hap phu va
chat bi hip phu giam xudng nén hiéu
Suit cua qua trinh ting cham dan va dat
dén trang thai can bang. Nhu vay 60

phut 12 thoi gian téi wu dé tién hanh cac
thi nghiém tiép theo.

3.4. Khao sat anh hwéng cia lwong
chit hap phu dén kha niing hap phu
cuaa than

Luong chat hiap phu hay ti & rin/long
ciing 1a yéu t6 anh huong dén kha ning
hip phu cua vat liéu. Tién hanh khao sat
kha ning hap phu cua than ba ca phé voi
cac ti 1€ khac nhau: 0,59 ;1g; 1,50; 2g;
39/50 ml.
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Bang 3.4: Anh hwéng cia lirong chat hdp phu dén kha ndng hap phy mau va COD

trong nuoc thdi

Luong Do mau COD
chat hap . Hiéu . Hi¢u
Ban dau Sau HP X Ban dau Sau HP A
Phu (Pt-Co) (Pt-Co) suat mg/L mg/L suat
(9) % %
0,5 3570 2320,5 35 52 43,4 16,5
1,0 3570 839 76,5 52 39,7 23,7
1,5 3570 160,7 95,5 52 31,8 38,8
2,0 3570 125 96,5 52 30 42,2
3,0 3570 100 97,2 52 29,7 42,8

Tir bang 3.4, ta thiy khi ting lugng chét
hap phu thi hiéu qua xir ly mau va COD
cling tang 1én cO thé 1a do luong chat
hip phu ting thi s6 luong cac vi tri hap
phu ciing tang 1én, dién tich bé mat tiép
xuc gitra chat hip phu va chét bi hap phu
tang 1én. Tuy nhién dén mot gia tri nhat
dinh khi hiéu qua hap phu dat cuc dai thi
viéc tang lugng chat hap phu khdng con

¥ nghia. Luong chat hap phu téi wvu 1a
29/50 ml.

3.5. Khao sat anh hwéng cia nong dd
chit 6 nhiém dén kha ning hip phu
cuia than

Nong d6 dung dich nudc thai sir dung
trong nghién cau c6 nong d6 mau thay
doi tir 50 dén 500 mg/L va 52 dén 442
mg/L véi COD.

Bang 3.5: Anh huéng cuia nong dg chat 6 nhiém dén kha nang hdp phu mau va COD
cua than ba ca phé

b6 mau COD

A Hiéu . Hiéu

Ban dau Sau HP . Bandidu | SauHP :
suat n n suat

mg/L (Pt-Co) (Pt-Co) % mg mg %
50 3570 143 96 52 30 42,2
100 7215 822,5 88,6 107 65,7 38,6

200 13928 67967 51,2 210 132,3 37
300 20897 12538 40 260 167 35,8
400 28134 18287 35 361 237,5 34,2
500 35676 25579,7 28,3 442 294,4 33,4

Tur két qua thu duoc nhan thay hiéu qua
xi Iy mau va COD cua than giam dan
khi néng do cac phan tor mau va COD
tang 1én. Co thé giai thich 1a do su
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chiém vi tri coa cac phan tir chat o
nhiém trong nudc thai. Khi cac 16 mao
quan va bé mat chat hap phu bi lip day
thi s& didn ra qua trinh nha hip, qua



trinh hap phu 1a qué trinh can bang dong
nén mot phan cac chét 6 nhidm s& bi nha
ra lam cho hiéu suat cua qué trinh hap
phu giam dan khi ndng do ting cao.

Céc tham sé cia mé hinh dang nhiét
Langmuir

Thong R° Omax b

S0 (mglg)

bo mau | 0,986 3,62 4,906

COD 0,945 11,36 55,49

3.6. Thi nghiém lién tuc trén cot

Tur thi nghiém gian doan theo mé chon
ra cac thong sé téi uu cho qua trinh
hiap phu cua than bd ca phé déi véi
nudc thai dét nhuom. Tiép tuc tién
hanh thi nghiém trén hé lién tuc ¢ cac
diéu kién téi vu vé6i luu luong dau vao
khéc nhau ta thu duoc cac két qua nhu
hinh 3.1 va 3.2

Hiéu suat

120
100
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2
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Hinh 3.1 : Khd ndng hdp phu mau
trén hé lién tuc
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Hinh 3.2 :Khd nang hdp phu COD
trén hé lién tuc

Tir hinh 3.1, 3.2 nhan thiy: Hiéu qua

hip phu giam khi ting luu lwong nuée

vao. Khi tang luu luong tr 0,2- 0,5 I/h

Hii

5]

hiéu qua qua trinh gan nhu 6n dinh trong
4 gio> dau va giam dan & céc gio tiép
theo. Hiéu sut qué trinh giam nhanh khi
tang luu luwong 1én 1/h (46 mau tur
98,6% Xuéng 73,5 %, COD tir 444 %
xubng 30%). C6 thé 1a do: khi tang luu
lwvong nude dau vao nghia 1a giam thoi
gian luu cua nudce trong cot chinh vi vay
kha ning hap phu cua vat liéu nhanh dat
dén trang thai can bang hon. Két qua la
hiéu suat hap phu giam nhanh.

4. KET LUAN

- Ba ca phé sau khi qua qua trinh nhiét
phan c6 kha nang hip phu mau va COD
trong nuéc thai. Hiéu qua hip phu mau
va COD trong nudc thai dét nhuom ty
pha (ndng d6 50mg/L) lan luot 1a 96,5%
va 42,2%.

- Piéu kién téi wu cho qua trinh hap phu
cua than véi pham Direct red 23 nong do
50 mg/L: pH=8, thoi gian 60 phut, lugng
chat hap phu 2g/50ml & hé tinh, va toc
do dong 0,51/h ¢ hé dong.
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