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NGHIEN CU’U HAP PHU SO, TRONG KHOI THAI BANG
THAN HOAT TiNH GAO DUA

MAI XUAN KY, DINH THI PHUONG ANH, VU DINH TIEN, PHAM NGOC ANH

1. PAT VAN PE

Trong viéc sir dung céc ngudn nang luong truyén théng (cac nhién liéu hoa thach) khong
thé tranh khoi mot lugng SO, trong khoi thai trong d6 ham luong SO, phu thuéc vao ngudn
nhién liéu da sir dung va la mét trong nhitng nguyén nhan giy 6 nhiém méi truong nghiém
trong.

Dé bao vé su thanh sach cua mdi truong, mot mat phai tim kiém, st dung nhiing nguén
nhién liéu chra it\chét QC)C hai nc’zi chung va chira it luu hui/nh néi riéng, mét khac bén qanh giai
phap co ban d6 can thi€t phai tri€n khai nhiing giai phép ho tro hiéu qua nham giam thiéu luong
cac chat doc, dac biét 1a SO,, NO,, HC],’HF, dioxin... trong khéi thai khi sir dung cac loai nhién
liéu hoa thach, trong d6 dang cha y nhat 1a cac phuong phap c¢ong nghé hap phu va phan hay
chung[1, 2].

Chét hap phu truyén théng di dugc sir dung rong rai nhét cho dén nay la cac loai than noi
chung va than hoat tinh. Qud trinh xtr | cac loai khoi thai ¢6 chira cac chat doc hai néi trén
thudng dugc tien hanh theo hai phuong phap céng nghé [1]:

l. Hép phu SO,, NO,,... déng thoi tai sinh than hoat tinh da lam viéc.

2. Hép phu SO,, NO,,...bang cac loai chat hap phu ré (thuong la than gd, cbc...) khong tai
sinh

chét hép phu ma x{ li nhiét cac loai than da lam viéc (débt chung) trong su ¢6 mét caa CaO,
Ca(OH)v,

Trong hai phuong phap cong nghé ké trén thi phuong &n 1 ¢6 uu diém ndi troi, d6 la co thé
ap dung v6i moi ndng do chat doc trong khoi thai, ké ca khi luong thai bién dong. Céc loai than
hoat tinh sir dung cho muc dich nay phai c6 tinh chon loc va dung lugng hap phu cao, c6 kha
ndng x(c tac trong phan hiy cac chat doc hai, dam bao mot vén téc hap phu du 16n, ¢6 nhiét do
bdc chay cao va dac biét phai co dd bén co hoc cao dé c6 thé tai sinh duoc nhiéu lan [1, 2].

Nghién cuu céac déc trung cia than hoat tinh dugc san xuét tir gao dira Viét Nam [5] va dé
gop phan vao nghién ctu xir li cac chat doc hai trong cac ngudn khoi thai, bai bao trinh bay mot
s két qua nghién ctru hap phu SO, trong mét hdn hop khi model bang than hoat tinh gao dira.

2. CO SO CUA QUA TRINH HAP PHU SO, BANG THAN HOAT TiNH

Hap phu SO, bang than hoat tinh la mét qua trinh khéng én dinh [1, 2, 31. Qua trinh s€
dirng lai khi céan bang hap phu dugc thiét lap & mdi phan tur chat hap phu. Vi vay, dé o thé tién
hanh qua trinh hap phu mét cach lién tuc trong quy m6 cong nghiép, bat bude phai thuong xuyén
cung cap than hoat tinh sach vao cac thiét bi hap phu [1, 2].
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Ciing nhu & cdc qua trinh hoa hoc di thé khac, hap phu SO, trén than hoat tinh la téng hop
clia cac qua trinh chuyén chat, chuyén nang lugng va phan Gng héa hoc [3]. Trong do6 xdy ra cac
phan tng [4]:

SO (hép phy) + 1/20; (hép phu) ——» SOs (hap phu)
SO; (hap phu) + H,0 (hdp phu) — H,SO, (hép phu)

Vin tbc chung clia qua trinh phuy thudc vao vén tdc cua ting giai doan, trong do c6 thé bo
qua giai doan khuéch tan bén ngoai [3]. Van toc chung ciia qué trinh phu thudc chu yéu vao ban
chat ctia than hoat tinh dung trong ki thut hdp phu ma quan trong hon ca la cu tric xp: Po
xop, phan bd mao quén, duong kinh trung binh cia mao quan va kich thudce cia phan tir chat
hap phu. Dang cua dudmg dang nhiét hap phu cling anh hudng Ién tién trinh cua qua trinh va
nhiéu tac gia ciing d4 cho rang tét hon ca 1a nén tién hanh qua trinh trong nhitng mién ndng do
thép (1, 3].

Luong hdp phu SO, Ién céc loai than hoat tinh khdc nhau & quy mé phong thi nghiém c6

the dén trén 40% so vai khéi luong chat hap phu. Trong thuc té cong nghiép, do thuong co yéu
cdu cao hon vé muc do khir SO,, luong hap phu thuong chi trén dudi 10% [1, 2].

3. THIET BI VA PHUONG PHAP NGHIEN CUU
3.1. Thiét bi nghién ciru

Thuc nghiém hép phu SO, bz"mg than hoat tinh dugc tién hanh trén hé théng thiét bi nhu
trinh bay & hinh 1. v
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Hinh 1. So d6 hé théng thiét b thuc nghiém nghién ctru hip phu SO, bing than hoat tinh

1. Céc ballon khi tuong tng; 2. Cac thlet bi diéu chinh va do luu luong dong khi; 3. Thiét bi bao hoa hoi -
nudce; 4. Thiét bi hdp phy; 5. Ong sdy khi bang CaCl,; 6. Thiét bi phéan tich kh1 tu dong. INFRALYT
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Mot hon hop khéi thai - Modelgas- dugc tao ra véi ham luong SO, la 0,30% (3000 ppm)
Oy 5%, H)O: 5% va phan con lai [ N, duge xem 4 tro voi chat hip phu. Dong khi duoc dan
qua lop chat hap phu di tir dudi 1én. Mot phan dong khi di ra khoi thiét bj hap phu 4 duoc lam
khan bang canxi chlorua va dua vao thiét bi phéan tich khi ty dong INFRALYT 6 dé xac dinh
ham luong SO, con lai, sau d6 thai ra ngoai qua binh dung dich NaOH.

3.2. Phwong phap nghién ciru

Luu fuwgng dong khi, nhiét d6 hap phu, ham luong SO, trong hén hop khi ciing nhu két qua
thuc nghiém dugc xir 1 va ghi tu dong bang mot may tinh véi phin mém thich hop. Két qua
thuc nghiém da dugc x{r Ii v&i nhitng dai luong theo céc dinh nghia sau day:

e Mirc d6 khir lru huynh tai thoi diém t;:

—1- 50,1,

M

77502 N .
%50,,0

trong d6 xem rang luong khi di vao va di ra khéi 16p chat hip phu la thay ddi khong dang ké.
° Mfrq dé kha qu huynh trung binh trong khoang thoi gian tir ¢ dén t; duoc tinh nhu
trung binh s6 hoc gitta két qua hai phép do:

— 1
Mso,i = 5(77501,!-1 +150,i) (2)

cling 6 nghia la mac dd khir luu huynh trung binh la:

77502 = 277502 (3)
e Thoi gian hap phu sé la:
t, =k- At )
e Luong SO, bi hap phu trén than hoat tinh trong mot khoang thoi gian At; sé la:
= iy 2936
Amg,  =MNso,;  Xs0,0 Ve Bl - (mg) (5)

va dung luong hdp phu tinh trén mot don vi khéi luqng chit hap phu sé& la:

1 «
Xdyn = _ZAmSOZ,I (mg/g) (6)

0 =l

Trong cac cong thirc trén: i, k: 1a chi sb thir tu khoang do; Vg : Iuru lugng dong hdn hop khi;
Xg0, 0 ham luong SO, trong hén hop khi ban dau (ppm); X5p,1 - Ham luong SO, trong hén hop
khi ra khoi I6p hap phu (ppm).
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e Phuong phap xéac dinh bé mit riéng dua theo phuong phap BET: [5].

Khi thay déi c4n bang ap suat can bang, 4p suat gidi han P/Pg bién thién tir 0 dén 1 s& c6 dai
luong hap phu x (g/g) tuong ng, dudng dang nhiét hap phu va nha hap phu dugc xay dung dva
theo phuong trinh cua BET dudi dang:

7
) C

B _ 1 Colp
x(l_%) x,C x,C/h

trong d6: x : lugng chit bi hip phu tai thoi diém lay thi nghlem T (mg/g); P:ép suft can bang tai
thoi diém T; Pg: 4p sudt bdo hoa cua chat b hap phuy, tai diéu kién thi nghiém; C: hing sb BET.

Bé mat riéng cua xiic tac (S, m*/g) duge tinh dura theo cong thirc:
S =2nN.4.10% (m%g)
M
trong d6: x, : luong chat hap phu don 16p trén bé mit 1 gam xic tac (g/g); Am: dién tich cit

ngang trung bmh cua phan tu hap phu (A° Y?; N: S Avogadro (6,02. 10% phéan tu/ mol); M: trong
luong phan tir chét bi hap phu. .

4. KET QUA VA THAO LUAN
Céc thong sb ki thuat cua thuc nghiém duoc ghi trong bang sau:

Bang 2. Théng sb ki thuét cua qua trinh thure nghiém hap phu SO,

MAu than
Théng sb AVN 08 AVN 16
KT thuc nghiém
Khéi luong than dua vao hap phu, m, (g) 30,23 35,50
Thé tich 16p than, Vg (m)) 70 70
Bé mit riéng, Sg, (m*/g) 1236 953
Puong kinh phan tir, d (mm) 0,8+2,5 2,5+40
Nhiét d6 hap phuy, T (°C) 120 120
Thanh phin hén hop khi 202 >
n n |

(% thé It)ich) " Ox: >0

H,O: 5,0
Khbi luong than sau hép phu, mg (g) 31,61 36,75
D6 tang khéi luong, Am (g) 1,33 1,25

Két qua thuc nghiém duoc tém lugc trong bang 3 va trinh bay trén cac do thi dudi day
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Hinh 2. Ham lugng SO, trong dong khi di ra khoi 16p chat hdp phu vao thoi gian
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Hinh 3a, b. Su phu thudc cua mic dd khir luu huynh vao thoi gian hép phu 1€n than hoat tinh
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Dung luong hip phu dong (mg/g)
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Muc dé khir luu huynh trung binh (%)

Hinh-4. Su phu thudc cua dung luong hap phy 1én cac mau than hoat tinh khac nhau
vao mac d6 khu luu huynh trung binh

Bang 3. Tong hop vé& mirc d6 khir luu huynh clia cdc miu than hoat tinh

Thoi gian | Mire d9 khix lhru huynh | Dung lwgng hip phu
(phit) trung binh (%) dong (mg/g)

AVN 16 AVN 08 AVN16 | AVNOS
60 97 98 14 16
120 79 77 23 26
180 67 64 29 32
240 59 56 34 37
300 0 0 0 0
360 0 0 0 0

Cac két qua thuc nghiém thu dugc (hinh 3 dén hinh 6) d cho thay rdng: Mu than hoat tinh
AVN 08 c6 bé mit riéng cao hon va c6 kich thude phén tir bé hon (bang 2) nén cé dung lugng
hép phu cao hon (trén 37 mg/g so voi 34 mg/g) va dam bao vén téc hip phu cao hon (hinh 2 &
hinh 6). RS rang anh hudng cua qua trinh vén tai bén trong hé thong mao quan trong qua trinh
hip phuy la rat 1én. Khi tré luc cia 16p chit hip phu tinh khéng phai la van d& 16n, rat can giam
kich thugc cua cac phén tir chat hdp phu. Mat khac khi trién khai cong nghiép ki thuat xu i SO,
trong khéi thai, can nghi dén viéc nghién ciru sir dung thiét bi hAp phu kidu ting s6i dé dam bao
tinh lién tuc va ddm bao vén téc hip phu cao cho qué trinh.
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5. KET LUAN

Pa sir dung 02 mau than hoat tinh gao dira dugc che tao tai Truong Dai hoc Bach Khoa Ha
N6i v6i bé mat riéng tuong ungla 1236 m /g va 953 m /g (theo phuong phap BET) dé hap phu
SO, trong mét hén hop khi 4m véi ham lugng SO, 1a 3000 ppm.

Vi 16p than hoat tinh 70m] (30 - 35g) mirc d6 khur luu huynh dat dén tuyét dbi (98%) chi
trong khoang thoi gian 60 phut dau tién da giam xubng dén 50% sau 280 phit.

Mgu than AVN 08 véi bé mat rlepg 1é6n hon, kich thudce phan tr nho hon dat duoc dung
lugng hap phu cao hon va cho vén toc hap phu 16n hon (37 mg/g so vai 34 mg/g).

Loi cam on. Céng trinh do chwong trinh KHCB NN tai tro.
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SUMMARRY

RESEACHING THE ADSORPTION SO: IN GAS BY COCONUT SHELL ACTIVATED
CARBON

A mixture contained SO, 3000 ppm (model gas) was adsorbed by using a fixed layer of
two types of coconut shell activated carbon in different spesific area and particle sizes. With the
volume of the layer coconut being 70 ml (30 — 35 g), the average de-sulfur grade was reached
98% within early 60 minutes, and was decreased to 50% after 280 minutes. The dynamic
adsorption capacity was reached 40 mg/g after 300 minutes. The adsorption capacity, the
adsorption rate and the effect of de-sulfur process are higher for the adsorbents with higher
specific surface area and for smaller particle sizes. It indicated that the internal transportation
plays an important roll in the adsorption process.
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