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SUMMARY

STUDYING ON THE APPLICATION OF RICE HUSH CHAR FOR THE
TREATMENT OF OILS, COD AND COLOURANTS IN WASTEWATER

Rice husk charcoal produced by the multi-zone pyrolysis egipment has the carbon
content of 47.14% . The char was used to adsorb some pollutants in wastewater. The
results obtained in this study indicated that the rice husk charcoal could remove 81.5%
of colourants and 49% of COD from textile wastewater. It could also remove 40.5% of
oils and grease from domestic wastewater. These results susgested an other alternative
for the studying and finding of cost effective materials applied in environmental

pollution treatment.

1. MO PAU

Sir dung phé thai ndng nghiép tao ra céac
san pham tng dung vao cac linh vuc doi
séng ngay cang duoc quan tdm, nghién
ctru. V6 trau 1a loai vat liéu dang duoc
cac nha khoa hoc thé gidi ciing nhu Viét
Nam nghién citu m¢ rong tng dung
trong cac linh vuc khac nhau: ché tao
than hoat tinh[3], sir dung tro triu trong
bé tong thuy céng[2], kha niang hap phu
va trao d6i ion cua vo trau bién tinh[1].
Than trau c6 dién tich bé mat khoang
380m?%/g, ham lwong cacbon cé dinh
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khoang 50% [4]. Vi vay c6 thé sir dung
than trau nhu mot loai vat liéu hap phu
dé xtr ly cac chat 6 nhidm trong nuéc
thai.

2. THUC NGHIEM

2.1. Péi twong va ndi dung nghién ciu
2.1.1. Péi trong nghién ciru

- Vit liéu than trau la san pham cua qué
trinh nhiét phan trong may nhiét phan da
vung

- Nuéc thai dét nhuom (tu pha tir pham
Direct red 23)

- Nudc thai sinh hoat ho gia dinh.



2.1.2. Ngi dung nghién cuu
- Nghién ctu kha ning hip phu mau va
COD cua than trau trong dung dich nudc
thai dét nhuém ty pha bang phuwong
phap gian doan va lién tuc
- Nghién ctu kha ning hap phu dau mé&
cua than trau trong nudéc thai sinh
2.2. Héa chat, thiét bi nghién cieu
2.2.1. Hoa chat

Natri hidroxit (NaOH), Axit sunfuric
(H2S0y), Kali dicromat (K,Cr,07), Mubi
Mohr (NH4):Fe(SO4), Thiy ngan (II)
sunfat (HgSO,), n- hecxan, Dinatri
sunfat Na,SO4 Bac sunfat (Ag;SO,),
Kaki hidrophtalat.
2.2.2. Thiét bi
- Thiét bi nhiét phan: May nhiét phan da
vung
- May lic va 6n dinh nhiét do: May lac
BS-31
- Thiét bi hat mau ty dong: May iy mau
CHF121SA
- May do quang UV — 1201
- Cot hap phu va mot sé thiét bj khac.
2.3. Ché tao vt liéu hap phu (VLHP)
- V6 trau qua cong doan tién xu 1y dam
bao d6 am <15% trudc khi dwa vao 10
nhiét phan.
- Nhiét d6 cac budng: Budng 1: 275-
280°C, budng 2: 450-500°C, budng 3:
275-280°C.
- Téc do nap vat liéu: 5-10kg/h
- Téc do quay cua than 10: 10-15
vong/phat
- Thoi gian qua trinh nhiét phan (ké tix
lac cho vao dén ldc ra san pham): 25-30
phut.

2.4. Thi nghiém gian doan theo mé
Danh gia kha nang hap phu chat mau va
COD vo6i nudc thai dét nhuom tu pha
cua than triu thdng qua viéc khao séat
cac yéu té anh huong dén qué trinh hap
phu: pH, thoi gian, lwong chat hap phu
(ty 1& rin/long), ndng d6 chat & nhidm.

- bong thoi nghién ctu kha ning hap
phu diu m& cua than triu trong nudc
thai sinh hoat théng qua céc yéu té anh
huéng nhu: lugng chat hap phy, thoi
gian khuay, toc do khuay.

- C&c mau tring duogc tién hanh song
song v&i mau thuc dé kiém tra. Mau lap
cling nhu mau chuin dugc sir dung dé
danh gia sai s6.

2.5. Thi nghiém lién tuc trén cét

Can 22g than vat liéu nhdi vao cot hap
phu c6 kich thuéc d = 2,5cm va h =
30cm, cho dung dich nuéc thai tu pha c6
nong d6 pham mau 50mg/L va nong do
COD 52mg/L chay qua vdi cac luu
lugng khac nhau: 0,2l/h; 0,51/h; 1,0 I/h.
Dung dich nudc thai sau khi chay qua
cot hap phu duoc hit ra & phia dudi cot
bang thiét bi hit mau ty dong CHF 121
SA. Mau nudc thu duge dem di so mau
va xac dinh COD.

3. KET QUA VA THAO LUAN

3.1. Panh gia san pham than thu dwoc
- Mau than thu duoc tir 10 nhiét phan s&
tu ddt chay trong vong vai phut khi tiép
xuc véi khong khi sau khi ra khoi 10, vi
vay né da duoc lam lanh dén nhiét do
phong trudce khi dua ra ngoai.

- C4c thong sb vé dién tich bé mat dugc
thé hién trong bang 3.1
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Bang 3.1. Phan tich thanh phan cua than trau

TP chat TP cacbon .
) BET ' Tro . Do am,
Vat liu T°C ) 1 bay hoi co dinh
(m“g™) (%) (Yowt)
(%) (%)
Than
s 500 380 14,97 36,26 47.14 1,63

rau

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

- Cén 2g than cho vao cac binh tam giac
c6 nat nham, chuyén 50 ml dung dich
nuéc thai ndong d6 50mg/L va noéng do
COD 52mg/L. Cac dung dich trén dugc
diéu chinh pH tir 4 d&n 10, lac cac binh
tam giac trén trong may lac 6n nhiét

25°C, toc d6 150 vong/phit trong thoi
gian 30 phdat.

- Tir két qua trong bang 3.2 ta thay ¢
mdi pH khac nhau su twong tac giita
chat hap phu va chat bi hap phu ciing
khac nhau. Hiéu qua qua trinh ting khi
pH ting tir 4 dén 7 va giam dan khi tiép
tuc ting dén 10. Nhu vay, pH=7 la gia
tri pH téi wu ctia qua trinh.

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

Do mau COD
pH Ban dau Sau HP Hiéu suat | Ban dau Sau HP | Hiéu suat
(Pt-Co) (Pt-Co) % mg/L mg/L %
4 3570 1892 47 52 40,56 22
5 3570 1713,6 52 52 38,74 25,5
6 3570 1171 67,2 52 35 32,8
7 3570 1053 70,5 52 32,6 37,3
8 3570 1296 63,7 52 33,3 36
9 3570 1520,8 57,4 52 36 30,5
10 3570 1642 54 52 37,7 27,5

Khao s&t anh huéng cua than dén kha

3.3. Khao sat anh hwéng caa thoi gian
dén kha ning hap phu cia than
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ning hap phu & cac khoang thoi gian
khac nhau thu duoc céc két qua nhu
bang 3.3.



Bang 3.3: Anh huéng cua thoi gian dén kha nang hdp phu mau va COD

P mau COD
Thaoi gian Ban Hiéu Ban Hiéu
, X Sau HP . X Sau HP .
(phut) dau (Pt-Co) suat dau (mg/L) suat
(Pt-Co) (%0) (mg/L) (%)
15 3570 1413,7 60,4 52 40,7 24
30 3570 1171 67,2 52 33,3 37,3
60 3570 660,5 81,5 52 30 49
90 3570 642,6 82 52 29,8 50,3
120 3570 589 83,5 52 29,6 514
Theo thuyét hap phu diang nhiét, cac 3.4. Khao sat anh hwéng cia lweng

phan tur chat bi hap phu khi da hap phu
trén bé mat chat hap phu van co thé di
chuyén nguoc lai diéu nay lién quan dén
thoi gian tiép xdc gitra chat hap phu va
chat bi hap phy. Hiéu suét qua trinh ting
nhanh tir 15 dén 60 phut va dat téi vu &
60 phut (46 mau 81,5%, COD 49%).

chit hap phu dén kha niing hap phu
cuaa than

Thi nghiém khao sat anh hudng luong
chat hap phu dugc tién hanh tai cac diéu
kién thuc nghiém pH=7, thoi gian lac 60
phut.

Do mau COD

Llqun:q Ban . 5 .
chat hap diu Sau HP Hiéu suat | Ban dau Sau HP | Hiéu suat
phu (g) (Pt-Co) (Pt-Co) % mg/L mg/L %

0,5 3570 2213,4 38 52 37,3 28,3

1,0 3570 1642 54 52 35,4 32

15 3570 1053 70,5 52 27,8 46,5

2,0 3570 660,5 81,5 52 26,5 49

3,0 3570 600 83,2 52 25,5 51

Tur bang 3.4 ta thiy hiéu suat qué trinh
va luong chat hip phu cd sy bién thién
cuing chiéu. C6 thé 1a do khi ting luong
chat hip phuy thi dién tich bé mat hap
phu ciing ting, hiéu suit hip phu ting.
Tuy nhién dén mét gi4 tri nhat dinh thi
viéc ting luong vat liéu hap phu khdng
con ¥ nghia. Luong chat hap phu ti wu

cho qua trinh la 2g/50ml.

3.5. Khao sat anh hwéng cia nong do
chat 6 nhiém dén kha niing hap phu
cuaa than

Anh huong cua nong d6 ban dau dén
qua trinh hap phu duoc khao sat voi
nong d6 chat mau tir 50 dén 500mg/L va
nong d6 COD 52— 450 mg/L.
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Bang 3.5: Anh huéng cuia nong dg chat 6 nhiém dén kha nang hdap phu mau va COD
cua than trau

b6 mau

COD

Ban dau Sau HP | Hiéu suit
mg/L | (Pt-Co) | (Pt-Co) | %

Ban dau | Sau HP | Hiéu suét
mg/L mg/L | %

50 3570 660 81,5

52 27 49

100 | 7215 1948 73

112 62 44,3

200 | 13928 | 6797 51,2

217 128 41,2

300 | 20897 |12809 | 38,7

260 159 38,4

400 | 28134 | 19131 |32

365 236 35

500 | 35676 | 26115 | 26,8

450 297 34

Hiéu qua hap phu caa vat liéu giam khi
nong do chat 6 nhiém ting, dic biét la
khi ting ndng d6 mau Ién trén 100mg/L,
COD trén 112 mg/L. Hiéu suat qua trinh
giam manh. Diéu nay c6 thé giai thich la
do sy ting 1én cua cac phan tir chat 6
nhiém, nong do ting thi s6 luong cac
phan tir chat & nhiém ting lam cho bé
mat va cac 16 mao quan nhanh chéng bi
lip diy. Sau d6, mot phan céc chat 6
nhiém s& bi nha ra 1am cho hiéu suat caa
qua trinh giam xudng.

Céac tham so cia mé hinh dang nhiét
Langmuir:

Thoéng R? Omax b

S0 (mglg)

bo mau | 0,996 3,57 8,518

COD 0,984 8,13 41,78

3.6. Két qua nghién citu kha ning hap
phu didu mé caa than trau

- Anh hwéng ciia leong chat hap phu:
Luong chat hap phu thay d6i 1; 1,5;
29/500 mL
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Hinh 3.1 : Hiéu qud hdp phyu ddu mé
cua than trau theo lirong chat hdp phu
T hinh 3.1 ta thay kha nang hap phu
cua than trau tang dan theo sy tang khdi

=]

Higl S % o

lugng than nhung sy tang nay chi toi
mot lac nao do khi dat sy hap phu béo
hoa. Pha hop vai quy luat dang nhiét khi
nong d6 dau nho; con khi nong do dau
I6n c6 thé xay ra sy bam dinh va hinh
thanh nhitng 16p mang da phan tu. Lac
nay quéa trinh bam két cua dau Ién bé
mat than khéng con quy luat hap phu
don thuan nira ma nd chuyén sang mot
co ché khac nhu keo tu, tai hop cac hat
huyén phu lai trén bé mat chat hap phu
d3 no dau.

- Anh hwong ciia thoi gian khudy trén:
Nghién ctru kha nang hap phu dau cua
than trdu & cac khoang thoi gian khac
nhau 2h, 3h, 4h
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Hinh 3.2: Hiéu qua hdp phu dau mé cua
than trdu theo thoi gian khudy
Tur hinh 3.2 ta thdy: Khi ting thoi gian
khudy thi hiéu suat qué trinh ciing ting.
C6 thé 1a do tang thoi gian khudy lam
cho nhiét do trong hdn hop dung dich
tang 1én, cac phan tir ddu ma bi phan cat
thanh cac phan tir nho hon va tang kha
nang hap phu Ién bé mit va céc 156 mao

guan cua vat liéu.

- Anh huong ciia toc do khudy trén: Thi
nghiém duoc nghién ctu & cac diéu
kién: luong chat hap phu 2g/500ml,

thot gian 4 gio.
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Hinh 3.3: Anh huoéng cua téc dé khudy

deén hiéu qua xi Iy dau mé cuia than trau

Tir hinh 3.3, ta thiy kha niang hip
phu cia than trdu ting dan theo toc do
khudy. Khi dé yén tinh hiéu qua hap phu
1a thap nhat, dén téc do 300 vong/phut
thi hiéu qua cua qua trinh xir 1y dau ting
16 rét. Két qua nay co thé giai thich 1a do
khi téc d6 khudy tang thi sy khuéch tan
cac phan tor ddu vao bé mat va 15 mao
quan cua than triu tang 1én, lam cho
hiéu suit cta qua trinh ting 1én.

3.7. Thi nghiém lién tuc trén cét

Tir két qua thi nghiém gian doan, tim
ra cac thong sé toi uu nghién ciu qua
trinh hap phu cua than triu déi voi do
mau va COD trong nudc thai dét nhuém
trén hé lién tuc véi cac luu luong dau
vao khac nhau.
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Hinh 3.4 : Khd ndng hap phy mau trén

hé lién tuc
60
40
30 ——0,21/h
= ——0,5/h
20 11/h
TR0
Eo : ‘ : ‘
o 2 thoi éian (giéfj 8
Hinh 3.5 :Khd nang hdp phu COD trén
hé lién tuc

Tir hinh 3.4, 3.5 nhan thiy: khi ting
lwu lwong nuéc thai vao trong cot hap
phy, luong nudc tiép xdc voi vat lidu
trong mot don vi thoi gian cling tang
nghia 1a giam thoi gian luu cia nudc
trong cot chinh vi vdy kha nang hip phu
cua vat liéu nhanh dat dén trang thai can
bang hon. Két qua Ia hiéu suat hip phu
giam nhanh.

4. KET LUAN
- San pham than trau duoc ché tao trong
may nhiét phan da ving c6 kha nang hap
phu mau, COD va dau m& trong nudc
thai. Dung luong hap phu cua than: d6
mau 3,57mg/g, COD la 8,13mg/g.

(xem tiép tr.82)
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