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NGHIEN Cl>U HAP PHU SO2 TRONG KHOI THAI BANG 
THAN HOAT TINH GAO DU'A 
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1. DAT VAN DE 

Trong viec str dung cac ngu6n nang lupng truyen thong (cac nhien lieu boa thach) kh6ng 
the tranh kh6i mpt lupng SO2 trong khoi thai,trpng dd ham lupng SO2 phu thupe vao nguIn 
nhien lieu da str dung va la mpt trong nhirng nguyen nhan gay 6 nhilm m6i trudng nghiem 
trpng. 

De bao ve su thanh sach cua moi truong, mpt mat phai tim kilm, str dung nhirng nguIn 
nhien lieu chtra it chat dpc hai noi chung va chti'a it luu huynh noi rieng, mat khac ben canh giai 
phap ca ban do can thiet phai trien khai nhirng giai phap h6 trg hieu qua nhim giam thilu lugng 
cac chit dpc, dae biet la SO2, NO^, HCI, HF, dioxin... trong khoi thai khi str dung cac loai nhien 
lieu hoa thach, trong dd dang chu y nhat la cac phuong phap c6ng nghe hip phu va phan buy 
chting [1,2]. 

Chat hap phu truyen thing da dugc sti' dung r6ng rai nhit cho din nay la cac loai than noi 
chung va than boat ti'nh. Qua trinh xtr li cac loai khoi thai co chua cac chit dpc hai noi tren 
thu'dng dugc tien hanh theo hai phuang phap c6ng nghe [1]: 

1. Hap phu SO2, NOx,... d6ngthdi tai sinh than boat tinh da lam viec. 

2. Hap phu SO2, NO„...bang cac loai chat hap phu re (thudng la than go, c i c . ) khong tai 
sinh 

chat hap phu ma xtr li nhiet cac loai than da lam viec (d6t chting) trong su co mat ctia CaO, 
Ca(0H)2,... 

Trong hai phuong phap c6ng nghe ke tren thi phuong an 1 co uu dilm noi tr6i, d6 la co thi 
ap dung vdi mpi ndng dp chat dpc trong klioi thai, ke ca klii lupng thai biln dpng. Cac loai than 
hoat tinh sir dung cho mue dich nay phai co tinh chpn lpc va dung lugng hip phu cao, co kha 
nang xuc tac trong phan htiy cac chat d6c hai, dam bao m6t van t6c hap phu dti Idn, co nhiet dp 
b6c chay cao va dae biet phai cd dp ben ca hpc cao de co the tai sinh dugc nhieu lan [1,2]. 

Nghien ctru cac dae trung cua than hpat tinh dugc san xuit ttr gao dtra Viet Nam [5] va dl 
gop phan vao nghien ctru xtr li cac chat dpc hai trong cac nguIn khoi thai, bai bao trinh bay mpt 
so ket qua nghien ctru hap phu SO2 trong mpt bin hgp khi model bing than boat tinh gao dtra. 

2. CO SO CUA QUA TRINH HAP PHU SO2 BANG THAN HOAT TINH 

Hap phu SO2 bang than boat tinh la mot qua trinh kh6ng In djnh [1,2, 3]. Qua trinh se 
dtrng lai khi can bang hap phu dugc thiet lap d mil phin tti' chat hip phu. Vi vay, dl co thi tiln 
hanh qua trinh hap phu mot each lien tuc trong quy m6 c6ng nghiep, bat bupc phai thudng xuyen 
cung cap than boat tinh sach vao cac thilt bj hip phu [1,2]. 
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Ciing nhu d cac qua trinh boa bpc di the khac, bap phu SO2 tren than boat tinh la tong hgp 
ciia cac qua trinh chuyen chit, chuyen nang lugng va phan ling hda hpc [3]. Trong do xay ra cac 
phan ling [4]: 

SO2 (hip phu) + I/2O2 (hip phu) • SO3 (hip phu) 

SO3 (hip phu) + H2O (hip phu) • H2SO4 (hip phu) 

Van t6c chung cua qua trinh phu thupe vao van t6c cua ttmg giai doan, trong do co the bo 
qua giai doan khueeh tan ben ngoai [3]. Van t6c chung cua qua trinh phu thudc chti yeu vao ban 
chat cua than boat tinh dung trong kT thuat hap phu ma quan trpng bon ca la cau triic xdp: Dp 
xdp, phan b6 mao quan, dudng kinh trung binh ctia mao quan va kich thudc cua phan tii chat 
hap phu. Dang cua dudng dang nhiet bap phu ciing anh hudng len tien trinh cua qua trinh va 
nhieu tac gia ciing da cho rang t6t bon ca la nen tien banh qua trinh trong nhiing mien nong d6 
thip [1,3]. 

Lupng hap phu SO2 len cac loai than hoat tinb khac nhau d quy md phdng thi nghiem co 
the den tren 40%o so vdi khdi lupng chat hap phu. Trong thuc te c6ng nghiep, do thudng co yeu 
cau cao ban ve miic dp khtr SO2, lupng hip phu thudng chi tren dudi 10% [1,2]. 

3. THIET BI VA PHLTONG PHAP NGHIEN c t r u 

3.1. Thiet bj nghien cun 

Thuc nghiem hap phu SO2 bang than boat tinh dugc tiln banh tren he thong thilt bi nhu 
trinh bay d binh 1. r 
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FTinh 7. Sa dl he thing thilt bj thuc nghiem nghien ciiu hip phu SO2 bing than hoat tinh 
1. Cac ballon khi tuang ung; 2. Cac thilt bi dilu chinh va do luu lugng dong khi; 3. Thilt bi bao hda hoi • 

nudc; 4. Thiet bj hip phu; 5. Ong siy khi bing CaCb; 6. Thilt bj phan tich khi tu dong INFRALYT 
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Mpt hdn hgp khoi thai - Modelgas- dugc tap ra vdi bam lupng SO2 la 0,30% (3000 ppm) 
O2: 5%, H2O: 5% va phan con lai la N2 dugc xem la tra vdi chat hap phu. Dang kbi dugc dan 
qua ldp chat hap phu di ttr dudi len. Mpt phan dong khi di ra khoi thiet bj hap phu 4 dugc lam 
khan bang canxi chlorua va dua vao thiet bj phan tich kbi tu dpng FNFRALYT 6 de xac dinh 
ham lupng SO2 cdn lai, sau do thai ra ngoai qua binh dung djch NaOH. 

3.2. Phirang phap nghien cuu 

Luu lugng ddng kbi, nhiet dp hap phu, ham lupng SO2 trong hon hgp khi ciing nhu ket qua 
thuc nghiem dugc xtr li va ghi tu dpng bang mot may tinh vdi phan mem thich hgp. Ket qua 
thuc nghiem da dugc xtr li vdi nhirng dai lupng theo cac djnh nghTa sau day: 

• Miic do khtr luu huynh tai thdi diem tj: 

Vso,_,.=^-T^ ^^) 
'^so.^ ,0 

trong do xem rang lugng kbi di vao va di ra khoi ldp chat hap phu la thay ddi kh6ng dang ke. 

• Mtre dp khtr luu huynh trung binh trong khoang thdi gian ttr tj.i den ti dugc tinh nhu 
trung binh s6 hgc giira ket qua hai phep do: 

Vso,,,=l^(.Vso,..-^+Vso,_..) (2) 

cung CO nghTa la mtre do khtr luu huynh trung binh la: 

— 1 * 

k ,=1 

• Thdi gian bap phu se la: 

t,=k- At, (4) 

• Lugng SO2 bj hip phu tren than boat tinh trong mot khoang thdi gian At; se la: 

2936 
^^so,., = Vso,., • ^so,.o-V,- At, • - ^ (mg) (5) 

va dung lugng hip phu tinh tren mpt don vj kh6i lugng chat hap phu se la: 

1 ^ 
^Jyn = — E ^SO,,, (mg/g)- (6) 

m 0 '=1 

Trong cac c6ng thu'c tren: i, k: la chi sl thtr tu khoang do; V^ : luu lupng dong h6n hgp khi; 

x,,.y Q: ham lugng SO2 trong hdn hgp khi ban diu (ppm); ;C<JQ̂  ,: Ham lugng SO2 trong bin bgp 

khi ra khdi ldp hap phu (ppm). 
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• Phuong phap xac dinh bl mat rieng dua theo phuong phap BET: [5]. 

Khi thay doi can bing ap suit can bing, ap suit gidi ban P/Ps biln thien ttr 0 din 1 se co dai 
lugng hip phu x (g/g) tuong trng, dudng ding nhiet hip phu va nha hip phu dugc xay dung dua 
theo phuong trinh cua BET dudi dang: 

P/ 
'-H^)^/ 

x{\-P/p) K-C .C 

trong do: x : lugng chit bj hip phu tai thdi dilm liy thi nghiem T (mg/g); P: ap suat can bang tai 
thdi dilm x; Ps: ap suit bao boa cua chit bj hip phu, tai dieu kien tbi nghiem; C: hang sd BET. 

Be mat rieng ctia xuc tac (S ,̂ mVg) dugc tinh dua theo cdng thiic: 

S =^N.A„,.W-° 
M 

im%) 

trong do: x^,: lupng chat hap phu don ldp tren be mat 1 gam xuc tac (g/g); A^: dien tich cat 

ngang trung binh ctia phan tu hip phu {A°f; N: Sd Avogadro (6,02.10" phan ttr/ mol); M: trpng 
lupng phan ttir chat bj hap phu. 

4. KET QUA VA THAO LUAN 

Cac thdng sd kT thuat ciia thuc nghiem dugc ghi trong bang sau: 

Bdng 2. Th6ng s6 kT thuat ctia qua trinh thuc nghiem hap phu SO2 

~~~——~..__̂  Mau than 
Thong so ^̂ ~~~~——...̂ ^̂  

KT thuc nghiem ~~~--~~~-..._̂ ^ 

Kh6i lupng than dua vao hap phu, mo (g) 

The tich ldp than, VR (ml) 

Be mat rieng, Ssp (m^/g) 

Dudng kinh phan ttr, d (mm) 

Nhiet do hip phu, T (°C) 

Thanh phan b6n hgp kbi 

(% thi tich) 

Kh6i lugng than sau hap phu, m^ (g) 

Dp tang kh6i lugng. Am (g) 

AVN08 

30,23 

70 

1236 

0,8-2,5 

120 

SO2: 

O2: 

H2O: 

31,61 

1,33 

AVN16 

35,50 

70 

953 

2,5-4,0 

120 

0,3 

5,0 

5,0 

36,75 

1,25 

Ket qua thuc nghiem dugc tdm luge trong bang 3 va trinh bay tren cac d6 thj dudi day 
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Hinh 2. Ham lugng SO2 trong dong khi di ra khoi Idp chat hap phu vao thdi gian 
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Hinh 3a, b. Sir phu thuoc cua mirc do khtr luu huynh vao thdi gian hap phu len than hoat tinh 
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70,00 65.00 60,00 55.00 50,00 

Muc do khli luu huynh trung binh (%) 

Hinh.4. Su phu thuoc cua dung lugng hip phu len cac mau than hoat tinh khac nhau 
vao mtre do khtr luu huynh tmng binh 

Bdng 3. T6ng hgp vl miic dp khtr luu huynh cua cac mau than hoat tinh 

Thoi gian 

(phut) 

60 

120 

180 

240 

300 

360 

Mirc do khir luu huynh 
trung binh (%) 

AVN16 

97 

79 

67 

59 

0 

0 

AVN08 

98 

77 

64, 

56 

0 

0 

Dung iugng hap phu 
dong (mg/g) 

AVN16 

14 

23 

29 

34 

0 

0 

AVN08 

16 

26 

32 

37 

0 

0 

Cac ket qua thuc nghiem thu dugc (binh 3 den hinh 6) da ebo thay rang: Mau than boat tinh 
AVN 08 CO be mat rieng cao ban va cd kich thudc phan ttr be bon (bang 2) nen co dung lupng 
hap phu cao ban (tren 37 mg/g so vdi 34 mg/g) va dam bao van t6c bap phu cao hon (hinh 2 & 
hinb 6). Rd rang anh hudng cua qua trinh van tai ben trong he thdng mao quan trong qua trinh 
hap phu la rat ldn. Kbi trd lire cua ldp chat bap phu tTnh khdng phai la van de ldn, rat can giam 
kich thudc cua cac phan ttr chat bap phu. Mat khac kbi trien khai cdng nghiep kT thuat xtr li SO2 
trong khoi thai, can nghT den viec nghien ciiu str dung thiet bi bap phu kieu tang soi de dam bao 
tinb lien tuc va dam bao van tdc hap phu cao cho qua trinh. 
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5. KET LUAN 

Da str dung 02 mau than boat tinh gao dtra dugc che tao tai Trudng Dai hgc Bach Khoa Ha 
Npi vdi be mat rieng tuong iing la 1236 m /̂g va 953 m /̂g (theo phuong phap BET) de hap phu 
SO2 trong mpt hon hgp khi am vdi ham lupng SO2 la 3000 ppm. 

Vdi ldp than boat tinb 70ml (30 - 35g) miic dp khii luu huynh dat den tuyet d6i (98%) chi 
trong khoang thdi gian 60 phiit dau tien da giam xu6ng den 50%) sau 280 phut. 

Mau than AVN 08 vdi be mat rieng ldn hon, kich thudc phan ttr nho hon dat dugc dung 
lugng hap phu cao hon va cho van toe bap phu ldn ban (37 mg/g so vdi 34 mg/g). 

Ldi cam on. Cong trinh do chuo'ng trinh KHCB NN tai trg. 
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SUMMARRY 

RESEACHING THE ADSORPTION SO2 IN GAS BY COCONUT SHELL ACTLVATED 

CARBON 
A mixture contained SO2 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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