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NGHIEN C(rU VA MO HINH HOA BONG HOC PHAN UNG
CHUYEN HOA THAN GAO DUA THIEU KET BANG CARBON
PIOXIT (COy)

MAI XUAN KY, PHAM NGQC ANH, NGUYEN TRUNG DUNG, NGUYEN CONG BANG

1. DPAT VAN PE

Than hoat tinh géo dira ¢6 bé mit riéng rét Ién va dic biét bé mat than gao dira wa nude,
nén di tré thanh mét vat licu hip phu khong thé canh tranh trong ki thuét lam sach nudc ubng.
Ngay nay ciing dé c¢é rt nhidu co s& san xuét trén thé gidi ché tao than hoat tinh tlr gdo dira. Vao
nhitng ndm 90 cia thé ki trudc, san hrong than hoat tinh trén thé gic dé 1én dén gan 450.000 tin/
nam [2].

Céc nghién clu trong finh vuc ché tao va sir dung than hoat tinh géo dira cling da duge tién
hanh tir ldu trén thé gidi, nhim tién tdi tinh toan, thiét ké va che tao nhimg thiét bi phan img
khac nhau (thlet bi hoat héa 16p tinh, 16p chuyén dong hay Eo‘p ting s6i,...) d& san xuét than hoat
tinh c6 chét lugng cao: bé mit riéng idn, 4§ chiu nén, chiu mai mon cao va gia thanh ha [3-9].

Hashimoto [4] d3 nghién ciru hoat hoa than géo dira & 850°C béng hén hop khi CO; va hoi

# nudc. Mozammel va Masahiro [2] di nghién ctu hoat héa than gdo dura bang kém chlorua

(ZnCly} va Kirubakaram [5] da hoat héa than gao dira bang st dung axit phosphoric (H;PO,) va
k&m clorua (ZnCly) nhir 14 chét xvc tac.

G Viét Nam cung di ¢4 nhiéu nghién ciru vé hoat hoa than gao dira [10, 11], trong do da
bang thuc nghi¢ém va bing tinh toan, thiét lap dwgc mé ta ddng hoc ciia phan ing chuyén hoa
than géo dira bang hoi nudc.

D¢ timg bude tién tdi hoan thién cac nghién clru ki thuat cong nghé, xiy dung phuong phap
tinh toan thiét k& trién khai thiét bi c6 quy mé cdng nghidp chuyén héa than géo dira néi riéng va
cac vt ligu chira cacbon noi chung, & day trinh bay cdc nghién cia thuc nghiém va li thuyét
chuyén hoa than gao dira bang carbondioxit va tinh toan cac thong sb dong hoc, thiét lap mé ta
dong hoc ciia phan (rng chuyén hoa cacbon b’fmg carbondioxit (CO;).

2. KET QUA NGHIEN CUU THU'C NGHIEM

Than géo dira dwa vao chuyén héa 1 loai than “@ét hdm* véi nhimg dic trung co ban nhur
dugce cho trong bang 1 [9].

Phan rng hoat hoa duge tién hanh trong 10 quay (van toc goc 3 - 4 vong/phut) tai 820, 860
vi 915°C trong hé thong thiét bi nhu dugc mé ta & hinh 1.

San pham khi cia phan mg dugc phan tich ham lugng ciia 2 cau tir CO va CO; bang may
phdn tich ty dong INFRALYT. Két qua phdn tich ham lugng carbonmonoxyd (CO) va
carbondioxyd (CO;) trong hon hgp khi phan ang khi qua trinh hoat héa duoc tién hanh & cac
nhi¢t 36 khac nhau dugc mé ta & cic hinh 2a, 2b va 2c twong dng.
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Bang 1. Cac dic trung co ban cta than gao dira

TT Pic trung v?t‘;’:]‘h D 1én | TT Dic trung Dt‘;:h"’ D§ lén
1 Kich thudc hat mm | 1,53 | 6 | HimlugngCcddinh | % | 76,17
2 Db tro % | 1,78 | 7 | Thé tich xdp tdng cong| m’/g | 303
3 P dm % | 7,87 | 8 | Chisdxanhmétylen | ml <]

4 Chat bic % | 17,9 [ 9 Chi s6 Tod mgly/g | -
5 |Khéi lugng riéng bidu kién[g/em’ | 1.6 [ 10 [B& mat riéng theo BET| m’g | 43
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Hinh 1. So db hé théng thiét bi thuc nghidm

Chii thich: 1: Chai N», 2: Van gidm 4p, 3: Van tinh chinh, 4: Thiét bi do luu luong khi vao, 5: Lo gia nhigt so
b3, 6: Do nhiét do khi vao, 7: Lo quay, 8: Do nhiét d¢ khi ra, 9: BS lam lanh, 10, 11 :INFRALYT CO,,& CO, *
12: Do luu lueng khira, 13 & 14: Hé cung cap CO;, 15: B§ truyén dong, 16: Binh chira nuéc ngung
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Hinh 2. Bién thién ndng d6 CO,, CO trong thi nghiém hoat héa than géo dira bing carbondioxit (CO, )
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Tir két qua phén tich ham lrgng céc khi cia san phdm cia phan (g cho thy ring, ham
lugng ctia ching gn nhu khong dbi sau mot khoang thoi gian phan (g khoang 40 - 45 phut.
Diéu d6 ciing c6 nghia 1a phan ing dat dugc trang thai 6n dinh sau khoang thii gian d6 va ro
rang 1a trong phan I6n thoi gian phdn img ké tir sau 45 phit, van t6c phan éng 12 khong déi.

C6 thé giai thich didu do qua hai nguyén nhan nhu sau: Thik mhdt, than gao dira ¢6 ham
luong chét bc cao (= 18% - xem bang 1), sau khi thoat chét bdc than tré nén rit xop va phan
tng hoa hoc di thé:

C+CO, — 2C0+170 kj/mol
trén thyc té 1a xay ra ddng déu trong khong gian xép ciia phe‘?m tir than. Thir hai , than gao dira co
kha ning phan {mg rdt manh, c6 thé sir dyng mé hinh gia dong thé d¢ md ta qua trinh phan (mng,
mat khac 16 phan rng quay - khuay trdn manh va ré rang hoan toan c6 thé xem lo phan ang 1a
thiét bi phan tmg kiéu vi phén (khong c6 gradient).
Thit vay, goi ng . B 1A s6 mol cacbon trong 10 & thoi diéfmt=0,t=t vawla lugng cac
bon ban déu, ta ¢6 van toc phan tmg trung binh trong 15 la:

n." —ng molc
o= i
R(‘”' w .t [ gc. phut) : ®

va ¢6 sy phu thude ciia nd vio thoi gian phan (ng nhu nhu trinh bay & d6 thi hinh 3:
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Hinh 3. Su phu thudc van téc chuyén hoa than gao dira & cac nhiét d khac nhau vao thdi gian phén Gng

3. PHUONG PHAP TiNH TOAN VA KET QUA

Ciing nhur véi tit ca cac phan img di thé, van tdc cia phan img chuyén héa ciu tir cacbon
dugc tinh trén 1 don vi khoi lugng vat thé ran & trong thiét bi phan dng, nghia la:

R =- dw ( gc J )
wdt 1\ gc.phut

v&i w14 khéi luong cac bon trong thiét bj phan img.
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Tich phan phuong trinh (2) ta thu duoc:

~InZt=R.t 3)
W

w;: la hugng cacbon co trong thiét bi phan @g tai t =t (g); W, 1a luong cacbon cé trong thiét bj
phan tng tai t = 0 (g).

Néu nhu dd chénh 1ach w, - w, 1a nho, nghia 13 do chuyén héa ciia cu tir cacbon 13 khéng
16m, ta phai o [12]:

Mo T gy 4)
w{? wn
Hodi: _ R. - n." —n,. molc
o ’ R w2 ge.phut |
&)

Tai mdi diém do trong thuc nghiém ta luén xac dinh dugc gia tri cha van toc chuyén hoa
Rp” theo (5), mit khac str dung mé hinh gia déng thé ta cé:

R. =k(I)C" (6)

trong do sz la péng d§ cua carbondioxyd trong khong gian phan (rng (mol/l) va o la bac cna
phan tng. RS rang tai mai diém thyc nghiém khi cho trudc mét gia tri ciaa , ta tinh dwoc hing
50 van tdc phan &g k(T) theo (6).

Vi cac 6 1iéu thuc nghiém & 3 nhiét d6 khac nhau, ta tinh duoc yéu t6 va cham k, va nang
lugng hoat hda AFE cia phan img théng qua dudng thiang Arrhenius:

-AE

k(T) = ky-exp(——=

(T) = key-exp(~~2) (6a)
AE

Ink(T)=Ink,——— 6b

nk(T)=lnk,-—— (6b)

va tinh dugc vén téc chuyén héa cacbon thong qua mé hinh gia dong thé:
AE
R.. =k, exp(-—).C%., . 7
Clinh Q p( RT) 0, (

Hang s6 vén tdc phan ¢mg cting ¢6 nghia 13 yéu t6 va cham k., nang lugng hoat héa AE va
béc phan ing & duge chiap nhan 13 bd s6 sao cho:

Z[R(‘T‘N ~ R ]2 — min.

Tha tuc tinh toan trén duge tién hanh bing khai thac phan mém MATLAB [13] véi chuong
trinh thudt todn sau:
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Véi két qua thuc nghiém chuyén héa than géo dira bang CO, & 820, 860, 915°C va bing
chuong trinh thuit todn da c6 trén co s& sir dung phan mém MATLAB d3 tinh duge.

1. Bacphaning: a=0,49.

molc  molCO, HWJ
: Y.
gc.phut !

2. Yéutd va cham: k,= 543,4537 [

3. Ning lugng hoat héa clia phan ing: AE = 117435 [LJ
mo

4. Phuong trinh dudng thing Arrhenius: y = -14125.x + 6,2979.
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4. KET LUAN

b nghién ctu thyc nghiém chuyén hoa than géo dira béing hén hop khi CO; + N, & cac
nhiét 516 khac nhau. Két qua thuc nghi¢m cho thay ring hé dat trang thai 6n dinh (van tc phan
irng gan nhu khéng doi) sau 45 phit.

Da lép va gidi bai todn tim cye trj cia ham D[Ry — Ry ]2 — min trén co s& khai thac
phin mém MATLAB di x4c dinh dugc cic théng sé ddng hoc ciia phan tng

CO,+C—>2L0

Pa thiét 1ap duoc mé ta dong hoc ciia phan (g, md ta vén tée chuyén héa ciu tir cacbon la:

R. =543.4537 exp(- 143y cow - [_mole 3
ol R.T \ gc'Phu[

M3 hinh dong hoc thu duge c6 thé sir dung trong tinh toan thiét két va didu khién cac thiét
bi phan img chuyén héa cacbon trong than géo dira bang CO,.

Phuong phap c6 thé ap dung dé nghién ciru déng hoc ctia cac phan Gng chuyén héa vit liéu
chira cacbon trong ki thudt ché bién cac dang nhién li¢u ran.
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