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NGHIEN CUU TACH SiO, TRONG THAN TRAU
BANG PHUONG PHAP CO HQC

Ngoé Manh Ha'", Nguyén H(‘A)ng Thanh, Vii Van Khanh
Truong Pai hoc Su pham K3 thudt Nam Dinh

TOM TAT

O Viét Nam hang nim thai ra moi truong khoang 8,4 trigu tan trdu. Vi vdy, cAn nghién ctru sir
dung v6 trau hi¢u qua, tranh ling phi va 6 nhiém méi truong 1a hét sirc can thiét. Than hoa vo trdu
dé lam vat liéu trong cac day tluyén lam chét loc nudc, san xuit etanol, chat don, chat phu gia,
than hoat tinh, chit ban dan...1a mot huéng méi. Tuy nhién, trong than triu c6 55%C va 45%SiO,
vi thé can nghién ciru tach hai chat nay dé nang cao hi¢u qua tmg dung. Kha nhiéu dé tai nghién
ctru tach hai chit ra, tuy nhién cac phuong phap thuong chi 1y duge mot trong hai chat, dong thoi
lai thai ra moi truong mot lugng 16n hoa chit khac trong qua trinh tach. Nghién ctru tach SiO,
trong than trau bang phuong phap co hoc sé khic phuc dwgc nhitng nhugc diém trén. Qua trinh
tach bang phuong phap co hoc budc dau da cho két qua, voi phan than trau gidu C ty 1& SiO, giam
nhiéu nhét 14 8% va & phan giau SiO, ham lugng C giam nhiéu nhat 11% so véi thanh phan than
tru ban dau khi & ché d6 hit v6i luu lugng khi 0,23m*/h.
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STUDY ON SiO, SEPARATION IN RICE HUSK CHARCOAL
BY MECHANICAL METHOD
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ABSTRACT

In Viet Nam, about 8.4 million tons of rice husks are released into the environment every year.
Therefore, it is necessary to study the effective use of rice husks, avoid waste and environmental
pollution. Coal husk charcoal to make materials in the lines as a water filter, ethanol production,
fillers, additives, activated carbon, semiconductors...is a new direction. In rice husk charcoal, there
are 55% C and 45% SiO, soit is necessary to study and separate two substances to improve
application efficiency. Many topics research separation process but only get one of two substances
while discharging a large number of other chemicals during the separationprocess. The research of
separating SiO, in rice husk charcoal by the mechanical method will overcome these
disadvantages. The initial mechanical separation process has yielded results, with the rich C coal,
the SiO, ratio has decreased the most by 8% and in the rich SiO,, the C content has decreased by
11% compared to the original rice husk with suction force airflow 0.23 m/h.
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1. Pat van dé

Hién nay, vat liéu phu phém néng nghiép co
nhiéu tiém nang va dugc su dung trong thyuc
tién nhu rom ra, bd mia...va vo trdu dugc ché
tao ra nhiing san pham dot thay thé cho than
da hodc 10 gas c6 cong suat 16n tai cac khu
cong nghi€p. Tai Viét Nam, san lugng lua gao
hang nim trung binh khoang 42 triéu tan [1]
do véy san lugng tru thai ra moi trudng vao
khoang trén 8,4 tridu tin va s& con ting trong
twong lai khi ngudi nong dan ap dung nhiing
thanh tyu khoa hoc k¥ thuat vao néng nghiép.
Trong cau tao cua than tru chi yéu 1a cacbon
(C) va SiO,, néu tach liy cacbon s& c6 (g
dung 1am nhién liéu dt dé san xut dién, ché
tao than hoat tinh lam vat liéu trong thiét bi
loc nuée, khtr mui, y té, mit na phong doc...
Tach léy Si0, s¢& sur dung lam chat don trong
xi mang, kinh sinh hoc,thu héi silic st dung
trong nganh cong nghiép: silicon, san xuat
SiC dién tir... Ngoai ra SiO, con dung dé ché

Dong kht vao

Luc Acsimet
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[rong Iyc
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tao ra bé tong, gach bé tong siéu nhe khong
nung st dung trong cong nghiép xiy dung
[2]. Trong nudc da c6 nhidu nhom nghién ctru
sit dung phuong phap hoa hoc tach lay hoic
cacbon hoic SiO, [3]. Nhuoc diém cua
phuong phap nay 1a thai ra méi truong nhicu
hoa chat khong nhiing gdy 6 nhiém, tén kém
ma chi thu dugc mot trong hai chit cacbon
hoiac SiO..

Trong bai bado nay, tac gia nghién cuu tach
SiO, ra khoi than triu bang phwong phap co
hoc, ddy 1a phuong phap han ché gy 6 nhiém
moi truong, it tén kém, tan dung triét dé cac
hop chit trong than tréu.

2. Thue nghiém

2.1. Phwong phdp nghién ciru

a. Tinh toan lyc hut cac hat [4].

Co s& cua phuong phap nay la dua trén sy
chénh léch vé khdi luong riéng ciia SiOy:
2,634 g/cm? va cacbon: 1,8 + 2,1 glem®.

Do

s

Hinh 1. Nguyén ly va mé hinh tach SiO,

Do vay can tinh toan lyc hat va véan tdc dong khi trong qua trinh thyc nghiém dé tach cac hat
trong lwong khac nhau. Nguyén Iy va mé hinh tach SiO, dwoc mé ta trén Hinh 1. Than triu sau
khi duoc nghién nhé min, dugc dua vao trong hé théng tach qua phin than vao, may hit dwgc bat
v6i mot lyc hit da dugce tinh toan. Phan than giau cacbon c6 trong lugng nhé s& duoc hit qua
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ong vao hé théng thu hoi than, con cac hat co
trong lugng 16n hon (phan than giau SiO;) s&
quay tro lai hé théng dan va roi xuong day
cua thiét b. Qua trinh tinh toan dugc thé hién
nhu sau:

Dbi v6i dong chay qua vat can ta c6 phuong
trinh quan trong sau day [4]:

F=fAK 1)
Trong do:

Fi: luc can vat hinh cau d6i v6i dong chay (N)
f: 1a hé sO ma sat

A: 13 tiét dién vudng goc v6i dong (m?)

K: ning luong dong hoc dong chay (kgm™s?)
Doi voi vat can hinh cau thi:

F = (1R*)(1/2 pV2)f )
Cdng thire Stokes xac dinh huc hit cua vat hinh
cau chuyén dong véi van téc khong qua Ion:

e ©)

Fe = 6m)RV, = (mR?) (3p s
Trong do:

R: ban kinh cta vat can (m)

V..: van téc dong chay (m/s)

p: khéi lwong riéng (kg/m°)

n: d6 nhét cua dong chay (kgm™s™®)

Ta duogc h§ s6 ma sat d6i v6i dong chay tang
qua hinh cau: f = 24/Re

O dong chéy Sto‘kes co sO Reynolds rat thap
Re <1 vi the ta can kiém tra diéu kién nay.

O nhiét do phong c6 cac thong sb ddi voi
dong khi: do nhét n = 1,8.10°kgm™s? [5];
khéi luong riéng khong khi p =1,18kg/m’;
khéi lwong riéng SiO,: ps=2634kg/m®,

Gia sur cac hat SiO, c6 dang hinh cau. Xét 1
hat dang ¢ trang thai lo lung trong ong va
phuong trinh can bang dugc dp dung d6i vai
hat nay la:

F + gﬁﬂ?ﬂgﬁr = gfrﬁ'agps (4)
2
Suy ra: . = -mR*g(ps — p) (5)

Thay (5) vao (3):V,, = (“‘*’%ﬂ"ﬂ]_ (6)

Budc tiép theo V., duoc xét bing phuong
phap thir dung sai nhu 1a ham cia d6i s6 R

thong qua Re.Ta bat dau xét dbi voi cac hat
nho nhat D=2R=10"m va gia thiét dinh luat
Stokes théa man:

_ 24
f - e DPVx (7)
Thay (7) vao (6):Ve. = HTTM .

véi cac dit lidu & trén ta duge V.. = 7,86.10°,
tuong ng voi gia tri Reynolds (Re = DV, p/n
=5,25.10°, phu hop véi gia thiét Re <1).
Tuong ty ddi voi hat c6 D=50 um thi cin
V=0,197 m/s khi d6 Re = 1. Nhu vay, dinh
luat Stokes ap dung phu hop véi cac hat nhé
va dat t6i kich thude D=50 pm.

Vi vdy, ¢ day chi xét hut voi nhitng hat c6
kich thuéc nhé hon 50 pum. Dya vao sy chénh
léch vé trong luwong riéng gilta cacbon va
SiO,, ta s€ tao ra mot luc hut da dugce tinh
todn dwa trén khdi lugng va kich thudc cua
cacbon va SiO, nham thu dugc luong cacbon
nhiéu nhit. Phuong phap nay co thé giup thu
duoc SiO, dé ung dung vao linh vuc khac.

b. Tién hanh thuc nghiém

Thuyc nghiém vai cac bude chinh sau:

+ Than hoa triu & c4c nhiét do.

+ Nghién tho: Pugc sir dung trén may nghién
bi str, thoi gian 60 phit. Trude khi nghién thi
than dugc dem sang qua dé loai bo vo triu
chua chay hét hodc than trau bi von cuc trong
qué trinh than héa con soét lai.

+ Nghién tinh: Sau khi dugc nghién tho, than
tru s& duoc nghién min thém voéi cac thoi
gian khac nhau: 20 phut, 60 phut, 90 phat.

+ Tach SiO,: Than sau khi nghién nho min,
dua vao thiét bi hat dé thu dugc phan than
chira nhiéu C va phan chira nhiéu SiO,.

+ Xac dinh ham lugng C va SiO, sau khi da tach.
2.2. Thiét bi nghién ciru

a. May nghién than: Duong kinh tang nghién
D=500 mm, bi ¢6 duong kinh d = 50 mm.

b. Thiét bi hiit: Than duoc hut nho lyc & may
hat théng qua dng nhya @200 x 2500 mm.
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c.Lo ong: Dung dé phan tich ham luong C
trong than, nguén: 220V; Tax: 1000°C.

3. Két qua va thao luan

3.1. Hinh thdi bé mat than khi xiv Iy & cic
nhié¢t do khdac nhau

Trong qua trinh phan tich xac dinh bang
phuong phap dét, cho thdy tong luong SiO,
va cac oxit khéng chay khac cho gia tri
khoang 45%, lugng cacbon trong than triu
chiém khoang 55%. Trong qua trinh xur 1y
nhiét, cac chat bdc thoat khoi triu s& dé lai
cac 16 x6p (hinh 2).

3.2. Két qud qud trinh nghién than

Theo két qua phan tich mapping ca O va Si
déu tap trung & cac u 1 trén bé mat than, két
qué phan tich cac diém tring nho trén bé mat
than cho thﬁy d6 1a SiO,. Chiung dugc tich tu
tir vo tréu tap trung thanh cac u. Cac u nay
ngimg phat trién 1a khi hat théc gia, luong
SiO, chua kip tich tu thanh u s& nam rai rac
khip moi noi trong vé trau vai kich thudc nho
hon va ndm séu bén dudi 16p biéu bi (hinh 3).

Nhu vay, khi tién hanh nghién vo than trau s&
lam pha vo méi lién két va tao ra nhitng hat
tap trung nhiu cacbon, nhitng hat tip trung
nhiéu SiO,.

A -

20KV X1,500 10pm 2012, COMFA.IMS

Hinh 3. Mdt cdt ngang ciia vo than trdu xir Iy ¢ 850° C

Bang 1. Cap hat than sau khi dwoc nghién thé va tinh

Kich thuéc hat (mm) Imm 063 043 032 025 016 010 0085 005 <0,05 Téng
Neghién thd 247 928 618 2392 142 2044 750 1852 443 584 1000
(60 phat), %

Nghien tinh 0,13 830 442 21,75 235 2264 882 1031 876 1252 1000
(20phut), %
Nghién tinh 000 486 338 2041 057 2471 1052 9,67 1054 1534 1000
(60phut), %
Nghién tinh

(90phit), % 011 091 029 244

004 636 587 10,15 18,67 55,07 100,0
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V6 triu duge than héa ¢ nhiét do 500- 600°C,
sau d6 duoc nghién nhé nham pha v& cac mdi
lién két giita C va SiO,. Két qua cac cap hat
nhan dugc & ché do nghién tho va nghién tinh
dugc thé hién o bang 1.

Nhin vao bang cép hat ta thiy khi nghién
thém 60 phit thi ty 1¢ cip hat Imm khong con
nira. Cép hat 0,25 mm con rat it 0,57%, cép
hat 0,32 mm va 0,16 mm khong giam dang
Kké. Ty 1€ than triu & cép hat <0,1 mm da tang
trén 35%. Nhu vay, nhan thiy cép hat than
trau phu thudc vao thoi gian nghién. Thoi
gian nghién thém cang dai thi cap hat nhan
dugc cang nho min. Tuy nhién, nhan thiy rd
cAp hat chia 1am 4 loai chinh 1a: 0,32 mm;
0,16 mm; 0,085 mm; <0,05 mm. Thoi gian
nghién cang dai thi cip hat 0,32 mm; 0,16
mm; 0,085 mm cang giam va cip hat <0,05

mm ting lén. Dic biét, thdy r5 khi nghién
thém 90phut thi kich thudc hat tép trung
nhiéu ¢ duéi 0,05 mm.
3.3. Két qua tach SiO, trong than
Mau than trdu sau khi dugc nghién min voi c&
hat < 50um, ham lugng SiO, trong than trau
chiém 45%. Tién hanh cho mau than trau vao
thiét bi bat v6i cac luu lugng khac nhau. Cach
xac dinh kich thudc hat theo luu luong dua
theo cong thirc (9):

@ IR*glpx—p)
Ve = i —— 9)
Véi Q: luu lugng khi (m%h), A: tiét dién
ngang cia duong dng (m?), R: ban kinh cua
hat (um), px khéi luong riéng cua C hodc
SiO, (kg/m®). Tir d6 ta c6 bang 2 ché d6 hut
thuc nghiém nhu sau:

Bang 2. Cac ché dg thi nghiém tach SiO,

Ché d6 hut 1 2 3
Luu luong khi (m°/h) 0,23 0,5 1
Kich thudc hat trung binh thu duge (Um) glg 2 1(3:1 2'7052 2 5 ?S : g 37

Khi hit véi cung voi mot luu lugng khi, do trong lugng riéng cua cacbon nhé hon SiO;, nén sé
thu dugc hai san pham: phan hut 1én (phan giau Cacbon) dugc ta ky hiéu 1a M1; phan ¢ lai (phan

3.3.1. Phan giau cachon (M)

Bang 3. Khoi lwong phan nhe M,

Ché do6 hat 1 2 3
Khoi lugng dau vao (g) 100
Ty 18 thu duoc (%) 18 21 23

Bang 3 cho ta thdy ty 1& than trdu thu dugc khi sir dung 3 ché do hat khac nhau nhu sau: véi luu
lwong 0,23m%h luong than trdu thu dwoc 1a 18g/100g va véi ty 16 1m%/h thi ty 1 than thu duoc
chi dat 23g/100g than trdu. Nhu vay, khi luu lugng khi huat ting 1én thi hiéu quéa thu duoc than
trdu da tach ting nhung khong dang ké.

Bang 4. Ty 1¢é Cacbon va SiO, trong phan nhe M,

Z an Ban di"iu [%] Ml [%]

Che a3 C Sio, C Sio,
1 625 375
2 55 45 57.72 42.28
3 50,7 403

Tir s6 lidu duoc thé hién trong bang 4, hinh 4 va hinh 5 cho thiy sau qu4 trinh tach, lugng SiO,
c6 giam so voi trude thap nhat 1a 3% & ché d6 2, voi luu lugng 14 0,5 m*h. Ty 1é SiO, giam nhiéu
nhét 14 8% & ché do 1, véi luu lugng 1a 0,23 m*/h. Nhu vay, hat cang nhé min khi hit véi luc hat
da tinh toan thi lugng than trdu thu duoc sau khi tach SiO, cang hiéu qua hon.

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn 129


http://jst.tnu.edu.vn/

Ngb Manh Ha va Drg

Tap chi KHOA HOC & CONG NGHE PHTN

208(15): 125 - 130

s

RS0

1 2
Ché A6 i

Hinh 4. Ty 1é SiOva C phdn nhe My
3.3.2. Phan giau SiO, (My)

% &0
:{, 4
40 -
EN) o %0
»%SIO2
20
10 -+
0
1 £ 3 ChEddhut

Hinh 5. Ty 1é SiO, va C phan ning M,

Bang 5. Bdng ty 1é phan ning M,

< o Ban dau [%)] M, [%6]

Che a9 C Sio, C Sio,
1 I 56
2 55 45 51 49
3 49 51

Bang 5 cho ta thiy ty 18 SiO, & cac ché do hut
déu ting so v6i mau than triu chua tach, diéu
nay chimg to qua trinh tach budc dau da dat
hiéu qua. Nhan thdy, & ché do hat 1 (0,23
m*/h) thi mau than trdu nhan dugc giau SiO,
dat duoc cao nhét (56%), con & ché do hut 2
va 3 thi mau than trau thu duoc ty 1& SiO,
chénh léch nhau khong déng ké.

Tt nhitng Kkét qua thtr nghiém trén nhan théy,
v6i than trdu da dugc tich SiO, thi & luu
lugng 0,5 m*h ham lugng SiO, con lai
42,28% so v6i mirc than trau chua tach. O luu
lwong 0,23 m%h, sau khi kiém tra lugng SiO,
ta thdy ham lugng SiO, chiém 37,5% gidam
dang ké so v6i than trdu ban dau 1a 45%. Nhu
vay, khi kich thudc hat than triu cang nho, thi
hat SiO, va C s¢€ it nam xen k& véi nhau nira,
khi d6 qua trinh tach dat hiéu qua cao, thu
duoc hat SiO, va C ¢6 do sach cao.

4. Két luan

- Tinh toan ché do hiit phu hop véi kich thude
hat ¢6 duong kinh nho hon 50 um.

- Qua trinh tdch da dat hi€u qua, voéi phe‘in
than tach SiO,, ty 1& SiO, giam nhiéu nhat 13
8% & ché d¢ 1 voi luu lugng 1a 0,23 m¥/h,

- O phan giau SiO, nhan thiy khi hut & ché d¢
luu Iugng 0,23 m%h, ham lugng SiO, chiém
56% tang dang ké so v6i than ban dau 1a 45%.
-Khi kich thudc hat cang nho min (<50 pm)
v6i luc hut tinh toan thi qua trinh tach dat
hiéu qua cao hon.

TAI LIEU THAM KHAO
[1]. Food and Agriculture Organization of the
United Nations (FAO) nam 2018.
[2]. Taik Nam Kim, Nguyén Vin Tu, Nguyén
Ngoc Minh, “Nghién ctru ché tao than hoat tinh tir
vo trdu Viét Nam”, T ap chi KH&CN Kim logi, $6
38 (10), tr. 21-23, 2011.
[3]. Nguyén Vian Tu, Vil Van Khanh, “Nghién ciru
cac yéu to anh huong dén cong nghé ché tao than
tho tir trhu”, Tap chi KH&CN Kim logi, s6 45 (12),
tr. 39-43, 2012.
[4]. Hoang Ba Chu, Co hoc chdt heu, Nxb Bach
khoa HN, 2011.
[5]. Nguyén Hiru Chi, 1000 Bai todn thiiy khi dong
lyc, Nxb Giao duc, 1998.

130

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

