Két qua nghién ctru KHCN

NGHIEN CUU XU LY KHi S02 TRONG KHi
THAI LO DOT CONG NGHIEP BANG
PHUONG PHAP BAN KHO

I. DAT VAN BE

& nhiéu nadm nay, khi
I S0z phat sinh tir cac 1
dit cting nohiép duoc
col 14 nguan & nhiém lubn dugc
hru tam trong cdng nghigp, va
durge coi 13 tac nhén gay ra hign
tuong mea axit, pha hoy cac
cong trinh xay dung. Dwa vao
san pham sau qua trinh xi Iy, ta
co thé phén ra ldam 3 phuong
phap xr Iy nhu sau: Phuong
phap khd, phueng phap wdt va
phuong phap ban khd. Trong
cac phuong phap nay thi
phuong phap wét duoc sl
dyng nhigu nhat do né cé nhiéu
vu digm nhw higu qua cao, dé
wan hanh, ob thé& lam vige lién
tue...; Tuy nhigén, phieng phap
ndy van con ton tai mét sd
nhuee digm nhu sir dung nhiéu
nang lugng va nguyén ligu; dai
hdi h& thong xte Iy nuwdc thai
sau khi e Iy d& déng can trén
dudng dng cép dung dich néu
su dyung chat kigm nhu véi lam
vat iu hap thu.

B&n canh dd, do muyc tiéu
phat trién bén wing, tigt kiém
nang Iwgng va nguyen, nhién
vat ligu nén phuong phap ban

TS. Pham Van Hai, ThS. Ng6 Quéc Khanh, KS. Tran Huy Toan
Vign Nghién ciu KHKT Bao hé lao déng

khd wa khb da danh duec nhidgu su quan tam clia cac nha quan |y
cling nhw ky thudt. Tuy vay, trong hai phwong phdp nay thi
phuwong phép ban khé dugc nghign clru nhiéu hon do phuong
phap nay cé nhirng wu diém nhu hiéu suét cao, trér luc thip, hoat
diing lign tuc, cé thé xi Iy khi thai ¢6 13n bui....

Il. TONG QUAN

Ve nguyén Iy thi phuong phép ban khé twong tw nhw phireng
phap wét, tuy nhign do dong khi thai tir cae & 6t cé nhiét thiva
kha cao nén lugng nhidt nay duge lod dung nhdm bay hei Ikong
hoi nwdre nén san pham sau khi x(r Iy khdng phai la nude thai ma
Ia cac hat chat rdn, Huyén phu dugc phun vao thap xtr Iy théng
qua hé voi phun, cac hat huyén phil ndy s& twong tac vivi pha khi
va SOz 88 bi hap thy vao trong huyén phii, sau do dudi tac dung
clia nhigt thira trong khi thai sé |am bay hoi nude trong cdc hat
huy&n phi. So dd nguyén Iy chung cla phureng phap ban kh co
thé duwge mo td nhe hinh 1:
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Hinh 1. S 66 eéng nghé chung xck Iy S0z bang phuong phép bén khb.
7: Thép hdp thy SOx; 2: Thing chira Auyén pht; 3: Cénh kiwdy: 4 Bom huydn pho;
5 xycion thu bui & Thing chixa chdt rin,
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- Thap hép thy 30: thudng
& thap rdng

- Huyén phd thudng duoc
sir dung 14 Ca(OH)z, NaOH...
tuy nhign Ca{OH): dugc dong
nhigéu nhat do tinh kinh t& wa
hiéu sut xir Iy SOz o thé chép
nhén duwoe,

Theo nghién clru cla tac gia
Xiaoxun Ma va cong sy [3] thi
co ché hap thy S0z bang
huyén phl Ca(OH)z bao gém 4
buedre: Khudch tan SOz tir pha
khi & h& mat cla hat huyén
phi: Hap thu SO0z trong hat
huyén phir; Phan tng gifra SOz
va Ca(OH):z ; Bay hoi nwdre tir
hat huyén phi.

» Bude 1: Khuéch tan SOz o
pha khi t&i bé mat cha hat
huyén phd

Qua trinh khuéch tan nay
phu thufc vao che dd déng
chay trong thap xtr ly S0z, kich
thwée hat huyén pho, ndng d§
chét rin trong huyén pha, mic
db twong tac trong thap xd ly...
Dya trén mét sb gidi thigt nhu:
Céc hat huyén phu 13 hinh ciu;
Khéng c¢é phan (¢ng trong giai
doan nay; Bé qua anh hwdng
clia d6 pH trén be mat hat; Vai
phun lam viéc &n dinh; Anh
hueéng higu Ong nhiégt do
khuéch tan |4 thap; Nong dd
pha khi dwgc phan bd dbng
déu; Qua trinh khuéch tan gidm
theo dong di xudng cua pha
I6ng va 1a mdt ham cia théi
gian khi tiép xdc v&i pha khi;
Qua trinh hap thy S0z trong
nrée la hap thu vat ly. .
Amitava Bandyopadhyay va
cong si [4] da dwa ra phuong
trinh mé 14 tde 46 khuéch tan

Két qua nghién ctru KHCN

cla SOz tlr trong pha khi vao pha nuwdc nhu sau:

1. r§
1= 23604, DReIScTC, =
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Trong db R1: Toc d6 khuéch tan (hg's)

Dy Budng kinh cta hat huyén phda j (m)
O: Hé 56 khuéch tan cta SOz frong pha khi (m/s)
D" HE s6 khuéch tan clia SOz frong pha 1dng (m¥s)
Re: Chudn st Renold
Se: Chuén s6 Schmidt
C-: Néng @5 S0z trong pha khi (kg/m?)
C" Nbng di SOz ban déu trong pha 6ng (kgrm’)
t: Théi gian tiép xde (s)

» Buwde 2: Hap thu SO trong hat huyén phis

SOy(k) = S0, (1) (2)
SO,{1) + H,0 = H,80; (1) (3)
H;S05 (1) = HSOy + HY = 80, + 2H° (4)
» Budie 3: Phan g gitka 802 va CafOH)z
Ca(OH); = Ca** + 2011 (5)
SO;"+ Ca¥ + % HaO(dd) = CaS0:.1/2 H.O(r) (6)
 Buve 4: Bay hoi nueére (e hat huyén pht
H,0(1) = H:0 (k) (7)

Bén canh vigc bay hei nuwde tir hat huyén phi, Néu trong pha
huyén phi 6 CaCOa va trong dong khi co dur Oz va SOz thi con
¢ the sdy ra cac phan tmg phy nhu sau:

CaS505.1/2 H;0 + 1720, + 3/2H,0 = Cat0,.2 H,0O (8)
CaCQ; + 50; + 1/2H;0 = Ca50,.1/2 H,0 + CO; (9)

Téng horp phan ng hda hoc ta cé phan (g tdng quat clia qua
trinh nhw sau:

2805+1/2H042Ca(0OH)+1/40; = CaS0:. 1/2H04CaS 0, 2H,0
. NGHIEN CUPU THU'C NGHIEM

Bé danh gia, nghién ctru anh hwdng cla cdc théng sé ki thuat
bao gdm: Van toc, ap luc voi phun va ndng dd huyén phi 1&n hiéu

(10)
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Két qua nghién ctru KHCN

xuét xtr Iy SOz béing phuong phap ban khd, nham thye hign d& tai
d4 lura chan, tinh toan va xay dung se 8 gié thi nghidm véi dong
huyén phi va khi thai di nguee chigu nhw hinh 2:

el

:

Hinh 2. Sordé gid thf nghiém xdr b S0z bing phwong phép ban khd.
1: Lo gk 2: Budng khudy trgn; 3: Thigt b x&r [y; 4, 5 Van, 6, 7:
Xyclon: 8 Thidt bi loc by tf val: 8: May th&l khi: 10: Van didu chink
&p lue: 11: Vany 12: Luu tde ké; 13: Thing chira huyén phiy 14: Béng
co khudy; 15: Bom huyén phu; 16 Van; 17 VoI phun huyén phi; 18:
May bién tén.

3.1, Cac thiét bi chinh trong gia thi nghiém:

- L& dbt than: Kich thuwdre trong 14 D300x500; Wmax: 9kg/h

- Buding hoa trén khi: Kich thude D300x500

- Woi phun: Vi phun khi nén cd dudng kinh véi phun I 3mim,
nang sult phun tdi da cla voi phun 1 2kgih.

- Thiét bj xir Iy SQz: Kich thude D150X1500; Qmm= 260 m¥h

- Thiét bi x(r by bui: Gém 2 Xyelon c6 duéng kinh D80; Thiét bi
loc bui tai vai kich thudc S00x500x800

- May théi khi: Luu luong: Q= 200 m¥h; Ap lige: 7000mm H20

- Bom cip huyén pha: Nmax: 56 I/h; Ap lwe: 5 mHz20

- Thung khuay trén dung dich: Kich thude DS00x500; Bong oo
khudy N=1,1kW; Tée d8 vong quay: 20-30 vong/phut
3.2. M6 ta gia thi nghiém:

Khi thai tir 16 G5t céng nghiép uge mé phdng théng qua Ib dot
than {1), sau dd sé& di qua budng khudy tréin (2), & day s& co cac
chét 6 nhidm va nhigt 65 s& dwoe didu chinh cho phi hop voi
didu kién dAu vao ban dau. Khi thai sau khi dat gia tr| phu hop s&
di 1 dudi 16n qua thigt bj xC ly SOz (3). Huyén phi Ca(OH)z

duge chira trong thang chia
(12} durre bom 18n vai phun
(17} nhér bom huyén phi (155
va duoe diéu chinh Iwu Iucrng
théng qua van (16). Khi nén
dugc cung cap tir may nén khi
di qua van didu ap (10 va luu
e ké (11) trwedre khi di vao voi
phun. Huyén phi dugc phun
by trén xudng va di ngugc
chiéu v&i dong khi trong thigt bi
x@r Iy. Tai day xdy ra cac qué
trinh x0 v 5O2, sau do dong
khi thai di qua hé théng tach
bigi, chat ran bao gbm 2 xyclon
{7} va thiét bi loc bui thi vai (8),
Dang khi thadi sau khi dugc
tach bui va chat rén sé di qua
may thdi khi (9) va di ra ngoai
theo dudng éng. May thdi khi
duge didu chinh va kiém soat
bi may bign tan (18),

3.3, Trang thiét bj do dac sir
dung trong gia thi nghiém

Cac théng 56 trong hé théing
thi nghiém s& dwgce do dac
théng qua cac thiét bi sau:

= Luwu lwgng dong khi thai
dugre xac dinh thang qua vi ap
ke ALNOR AXD 550 va thiet b
do van tée gid Testo 445,

- Nhiét d¢ dang khi thai cing
dugre xac dinh tai 4 v trl theo
s A3 thi nghigm A, B, Cva D
béng thiét bi do khi thai trong 13
GTH1300 Digital Thermal
meter va TESTO 350 XL.

- Tén that ap suat qua thist b
x0 1y 502, xyclon wa lgc bui tdi
val dugce xac dinh bng ap ké
chir U.

- Néng dd khi thai cd chira
S0z duge xac dinh tai 4 diém
A, B, C va D theo s do thi
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Két qua nghién ctru KHCN

nghiém théng qua hai thiét bj do nhanh & Drager MSI Pro2,
TESTO 350 XL va 01 thiét bj phan tich trong phdng thi nghiém I3
300 LWVIS,

- Ngoai ra cac khi ¢dn lai nhw €Oz, CO, NOx ciing duoc xac
dinh tai 4 vj tri trén thdng qua thiét bj TESTO 350 XL.

- Ham lugng bui: Nong d6 bui tai dau vao (Bidm A) va diu ra
(Biém D) dugc x&c dinh thang qua b 18y mau bui trong dwéng
6ng v&i bom Casella. Ngoai ra, D& tai ciing x4c dinh luong bui &
day thiét bj xr |y va déy xyclon dé& biét dwoc lvong buyi thir cép
sinh ra. Bén canh 46, dé tai cing tidn hanh phan tich dai kich
thére hat chét ran trong dung dich huyén phil va hat bui thu dugc
sau thiét bj x(¢ Iy bang thiét bj Laser Scattering Particle Size
Disfribution Analyzer LA-850.

IV. KET QUA NGHIEN CcUFU

4.1, Két qua do dac vén téc va tré luc qua thiét bj xie Iy

Cac ché dd v& van the va luu lugng dong khi thai duoe kidm
soat v didu chinh nhér may bién tan dwoe do dac va thé hign nhuw
bang 1.

Bang 1. Méi quan hé gitra thn s6 va van téciiwu lirong, tré e

Tén 8 Vi " Qg i, ﬁr:c B
(Fz) (Kefnash | vl (mmH:0} | (mmH.0} | {mmH.)
20 0,90 57 .42 20 B4 B0
30 1.42 90.23 a0 72 70
40 2.00 131.24 50 130 110
50 2.58 164.05 Fii] 200 170

4.2. 86 liéu thi nghiém

K&t qua thi nghiém v 3 théng s6 ki thuat Van tde {Vic i ). &p
e woi phun (pJva ndng 5 huyén phi (Ceaomy,) duoc thd hign
nhur trang bang 2.

S0 dung phan mém Modde 5.0 d& x(r Iy s8 liéu thirc nghiém ta
&y dirng duwegre phrong trinh héi qui mé ta thire nghigm nhur sau:

L, blaedd) h AL

lsgr = ~HBLE, g, - 28,505 o - 3560p3 + Rleniena Vg ~ 05400 gu e

(1)

Tl phuong trinh hdi qui mé ta mdi quan hé gitra céc théng sb
ky thudt véi higu suét xi 1y SOz trong khi thai 16 bt cong nghiép
bang phucng phap ban khé ta cd thé thiy: Qua trinh xr Iy SOz (16t
nhat tai ndng 46 dung dich huyén phd 1a 0,25 kalkg: van t6c khi
thai theo khéi lugng trong thiét bi xi Iy 14 2,00 kgim?s, va 4p luc

voi phun 4 0,17 MPa, tai day,
hidu suat x¢ 1y SOz dat gia tr
cao nhat khoang 95,1 %.

4.3. Banh gid anh hweng cua
cac théng sbé ky thudt dén
higu suét xie 1y SO2

4.3.1. Pdnh gid anh hwong
cua van téc khi thai frong
thiét bi

Van tde khi thai knéng
nhing anh hiwrdrng dén ché 4o
chay cla dbng Khi trong thiét bi
ma day 1a théng sd rat quan
trong anh hudng dén hé sé
chuyén khdi cing nhu kha
néng tiép xic clia pha khi va
pha huyén phi trong thiét bi x(
Iy S0z,

Anh huémng cla van tée khi
thai [&n hidgu sudt xir Iy SO2
trong khi thai & dit cdng
nghiép bang phwong phap ban
khd duere thé hign nhu hinh 3.

Khi van téc theo khéi luong

12 1,42 kg/m¥s twong (ng vivi

3] Tap chi Hoat ding KHCN An tedn - Stic khde & Méi trudng lao déng, S6 1,253-2014



Két qua nghién ciru KHCN

ché da chay qua dd (Re= 8000) thi higu suét thap, trong khi do khi
van toe theo khéi lgng cla khi thai trong thap 1a 2 kg/mifs twong
{ng v&i ché d6 chay réi (Re = 11680) trong thap thl higu sudt lai
tang. Nhung khi van tbe khdi lweng trong thap 1a 2,58 ka/m?/s (Re
= 14600) thi higu suét lai gidm do cac hat dung dich khi viva ra
khéi véi phun d& bi cudn ra ngoai theo dong khi va khing di thei
gian phan (g v&ri SO, trong thidt bj xi 1.

Bang 2. Bang s6 lldu két qua thi nghiém

Ché& 85 Vi KL C ca[oH). Px The
' (ka/m*fs) (ka/kg) (MP) (%)
1 0,1 40.90
| 2 0,10 0.15 60.25
3 0,2 57.59
| 4 ! 0.1 62.86
| s 1,42 0,20 | 015 76.76
| =& 0,2 78.65
[ 7 0.1 61,44
B 0,30 0.15 81,00
9 02 76.57
| 10 0,1 57.71
11 0,10 0,15 74.82
| 12 0,2 73.05
| 13 0 72.54
Y 2,00 0.20 0.15 88.60
15 0,2 88.70
16 0,1 58.18
17 0,30 0,15 8982
18 0,2 92 .24
19 | 0.1 44,35
| 20 od | coius 65,80
21 0,2 74.49
22 | 0.1 66,91
23 | 258 0,20 0,15 86.30
g4 | 0,2 84.44
25 0,1 52.27
26 0,30 0.15 8567
27 0,2 85.61

4.3.2 BPanh gia anh hwéng
cUa néng do huyén phi

Néng d6 huyén phd anh
huéng dén lreng Ca(OH)z hiku
dung tham gia phan ¢ng véi
S0z trong khi thai, bén canh ds
né elng anh hwéng dén mat 4
hat huydn phi =0 Iy va do
chuyén khdi khi pha khi va pha
huy&n phi teong tac véi nhau
trong thiét bi.

Anh hwéng cia nbng do
huyén phil [&n higu sudt x0 Iy
SOz trong khi thai 16 ddt céng
nghiép bang phuong phap ban
kh& dugc the hign nhu hinh 4.

Khi néng d6 dung dich céng
tang thi higu suat xir ly SOz
cing tang |En. Tuy nhién, khi
ndng d6 dung dich tang tr 0,20
dén 0,30 kgfkg thi hidu suat xir
ly SOz téng 1&n khéng dang ké
do lwgng S0z da phan ong bao
hea vé&i Ca(OH)z. Khi néng d&
tang 1&n thi ndng A3 chat hap
thu Ca{OH)z trong cdc hat dung
dich =& tang |&n va lam tang
higu qua phan ¢ng va tang hiéu
suat xlr Iy 50:.

4.3.3. Panh gid anh hwéng
cila &p e voi phun

Ap e voi phun 1& mét trong
nhitng théng sb anh hwimng
dén kich thudc hat huyén pho,
van téc hat huyén pha tir vai
phun, day la nhirng thdng sé co
anh hwéng dén hé sé chuyén
khéi, the dé chuyén khobi va bé
mat twong tac gitka pha khi va
huy&n phi (hinh 5).

Khi ap e woi phun tdng lén
thi kich thudre cla cac hat dung
dich huyén phu sé gidm di va
no lam tang digén tich bé mat
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riéng ciia cac hat dung dich. Do
way khi ap e vii phun tang 1&n
lam dign tich bé mat cha cac
hat dung dich tAng &0 2& |am
tang kha nang xd ly SOz trong
khi thai. Tuy nhién, khi ap lre
vOi phun tang I18n thi cac hat
chét l6ng lai dé dang bj cufin di
va khdng tham gia phan Ong
% Iy SOz trang thap va lam
higu sudt xir by S0z giam,

Ket luén

Phweng trinh mé td mbi
quan hé giita hidu sust xdr Iy
S0z vao mit sb thdng sd ky
thuat droye md A nhe cbng
thire {12),

Can o wvao phuong trinh
héi qui thi che da van hanh tai
wu coa thigt bi x@ 1y SOz béng
phwong phap ban khd la: Van
toc khi: 2,0 kg/m¥s; Nong dd
huyén phi: 0,25 kafkyg: Ap Ire
vai phun: 0,17MPa, khi do higu
sudt xr Iy SO0z co thé dat
95,1%. Tai ché 46 nay ndng a0
S0z thap nhat trong khi thai 1&
dot cing nghigép sau khi xir Iy
bang phuong phap ban khé va
thai ra ngoai mdi trirdrng dat 56
ppm (trong dwong 158
mg/m*) thdp hon gid tri cho
phép trang QCVN
TA2009BTHMT la 300 mg/m?
dbi voi co s& san xuit, ché
bign, kinh doanh, dich vy edng
nghigép hoat dong ké tir ngay
16 thang 01 nam 2007 va cac
co s& san xuat, ché hién, kinh
doanh, dich vu cdng nghiép
viri thei gian ap dung ké tir
ngay 01 thang 01 nam 2015.

Mac di két qua nghién ciu da
chi ra ring phueng phdp ban

Két qua nghién ciru KHCN
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Hink 3. Anh hudmg cda van tée khi thai 18n hidu qua xiv Iy S0,
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Két qué nghién ctru KHCN
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Hinh 4. Anh huwéng ctia ndng 6 huyén pha 16n hiéu qua xir Iy SO,

khd 1A mét phwong phap co
nhiéu hira hen, tuy nhién van
cbn ton tal mat s vén dé sau:

- Didu khign voi phun 12 mat
qua trinh phi¥e tap, cin ol vao
nhiét d& diu vao va dau ra cla
khi thdi ma diéu chinh lwu
lwgng huyén phi phun vao
thist bj x Iy,

- Huyén phi Ca(COH)z rat dé
déng cin trong diéu kién nhiét
df cac, do vay phwong phap
nay phi hgp gqui trinh lam vigc
ign tuc ho3c can phai duroe vé
ginh sach 3& sau khi lam viéc.
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Két qué nghién ctru KHCN

Vi =1.42 kg/m2/s
Comone (Rg'ka)

LRSS
Pt I Pa)

sz (%)
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