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Tém tit

Bai bdo trinh bay két qua chiing minh ly thuyét va thuc tién ing dung kha ning loc bui ctia thiét bi hip thu khi
doc hai bang thap rong, thap cé vat dém scrubber ciing nhu kha ning hip thu khi doc hai ctia thiét bi loc bui
thap rong phun ngudc chiéu, thiét bi loc bui bang vat liéu hat. Khi két hop céc thiét bi trén dé xit ly khi, bui
trong khoi thai c6 thé giam dudc s6 thiét bi xi Iy din dén giam chi phi dau tu, chi phi van hanh, phi hop véi
didu kién kinh té Viét Nam.

Tir khod: thiét bi loc bui; thiét bi hip thu khi; bui; khi doc.

STUDY ON SCRUBER APPLICATION FOR BOTH POLLUTED GAS ABSORPTION AND DUST
FILTRATION

Abstract

This paper presents the prove of the theoretical and practical application possibilities for dust filtration of the
toxic gas absorption equipment with hollow tower, buffer scrubber tower as well as the ability for toxic gases
absorption of the dust filtration equipment with opposite spray hollow tower, dust filter equipment with gravel
materials. The combination of equipment above for waste air treatment and dust filtration can reduce the amount
of treatment equipment, leading to reducing investment costs, operating costs and being suitable with Vietnam’s
economic conditions.

Keywords: dust filter equipment; gas absorption equipment; dust; toxic gas.
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1. Dit van dé

Ngay nay, khi d4t nu6c ngdy cang cong nghiép héa, hién dai héa, kéo theo d6 1a cic nha mdy xi
nghiép moc 1én nhu nim dé€ dap dng nhu ciu thi trudng. Viéc 4p dung cdc cong nghé san xudt tién
tién, gia ting san phdm da ddp ting dudc nhu cau tiéu ding clia ngudi dan. Tinh trang 6 nhiém moi
trudng khong khi khip ndi c6 ngudn gbc khac nhau, nhung dic biét nhit 13 do khi thai tit cac khu
cong nghiép, nha may san xuit thi ra ma chua qua x{ ly triét d€. Viéc phat tdn cic ludng khi 6 nhiém
ndy vao moi trudng gay dnh hudng rat 16n ma lai khé kiém sodt cho cic cd quan chifc ning da giy anh
hudng rit 16n cho méi trudng séng va stic khde clia moi ngudi [1, 2]. Vi viy cong nghé xi 1y khi thai
cong nghiép rat dugc sy quan tim ctia ngudi dan, doanh nghiép néi riéng va toan xa hoi néi chung.

*Tac gia chinh. Pia chi e-mail: buisylydhxd @gmail.com (Ly, B. S.)
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San xuét cong nghiép, dich vu, thuong mai v.v. di mang lai 1di ich to 16n vé miit kinh té, xa hdi,
bén canh d6 ciing pht sinh nhiéu van d& biic xtic v& moéi truong. Céc yéu td gay 6 nhiém moi trudng
khong khi 13 cic loai khi doc hai va bui, chiing gy tic hai nghiém trong dén stic khoé con ngudi, ting
bénh tat, giam tudi tho d6i véi ngudi lao dong.

Céc ngudn khi thai thudng chifa mot sé khi doc hai nhu SO,, CO, CO,, NO, va bui. Xit 1y khi doc
hai va bui trong khi thai trudc khi thai chiing ra moi trudng 13 mot nhiém vu hét stic quan trong trong
cong tac quan ly, bdo vé& mdi trudng [3]. Viéc nghién cifu kha ning két hop thiét bi hip thu khi doc
hai, thiét loc bui uét d€ xit ly khi thai 1a diéu hét sic can thiét, nham giai quyét vin dé bic xiic cia
thuc tién san xuét dit ra.

2. Chu tao thiét bi hip thu khi déc hai, thiét bi loc bui
2.1. Cdu tao thiét bi hdp thu khi doc hai
a. Thiét bi hip thu loai thap rong

CAu tao cia thdp réng dudc thé hién trong
Hinh 1. Dong khi thai qua éng dan khi vao di vao j K
phan dudi thiét bi va chuyén dong tir dudi 1én trén. 3
Dung dich hép thu dugc bom qua hé théng phun
dung dich hip thu (1). Nhd cdc miii phun ma dung W

dich hip thu dudc xé thanh cac hat rit nhé. C4c hat
dung dich hip thu d6 chuyén dong tir trén xudng
dudi ngugc chiéu voi dong khi thai. Khi thai tiép oy
xtic v6i cic hat dung dich hip thu, qua trinh hip

thu SO, dién ra. Néu trong dong khi thai c6 chifa \z /

T

bui, cic hat bui tiép xic v6i cdc hat nuéc dudc canbun = | L

phun ra tu cdc miii phun va cic mang nudc trén b

dia phan phdi khi (2), bui bi dinh két v6i dung dich 1 - H¢ thong phun dung dich hdp thy; 2 - Dia
tach khoi dong khi thai. Thap rong ngoai nhiém vu phadn phdi khi; 3 - Tdm chdn nudc;

xu; .1y k}:ll bl}l. c?n c6 tac dung giam nhiét d6 khoi Hinh 1. Thiét b hp thu kiéu thép réng
thai truéc khi vao Scrubber.

2.2. Thiét bi hdp thu loai thdp co Idp vdt dém (Scrubber)

Céu tao ctia thap c6 16p vat dém dudc thé hién trong Hinh 2. Khi thai dudc dua vao phan duéi
scrubber qua dng dan khi (9) va chuyén dong tir dudi 1én trén. Dung dich hip thu & khay chia nudc
(6) dudc bom (7) ddy vao dan 6ng phun dung dich hap thu (8). Dung dich hip thu tuéi tif trén xubng
thanh nhiing hat rit nhé nhd c4c mii phun (4), 1am u6t bé mit 16p vat dém (3). Qua trinh hip thu SO,
xay ra khi khi thai tiép xuc v6i bé mit 16p vat dém da dudc tudi uét va khi tép xic truc tiép véi cac hat
dung dich dugc xé nhé nhd cac mili phun. Dung dich sau khi hdp thu SO, chay xudng day ctia thap
dém va dugc chifa trong khay chiia (6) con khi sach dugc thai qua 6ng thai khi (10). D€ tranh tinh
trang dung dich hép thu di theo dong khi sach, ngudi ta 1ip tim chan nuéc (5). Hiéu qua hép thu khi
ddc hai phu thudc vao cic yéu tb sau: Van téc khdi lugng ctia dong khi thai chuyén dong trong thap
hép thu vy, kg/m’s; Dung dich hip thu; cudng do phun G, I/m*; chiéu day 16p vét liéu dém 6, m [2].
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q\ KHONG KHi RA

KHONG KHi VAO
e

=t

1 - V6 Scrubber; 2 - Bia phdn phoi khong khi; 3 - Khdu dém; 4 -Miii phun dung dich hép thu; 5 - Tém chdn
nudc; 6 - Khay chita niwde; 7 - Bom dung dich hdp thu; 8 - Ong ddn nudc; 9 - Ong ddn khong khi chita khi déc
hai vao scrubber; 10 - Ong dadn khéng khi sach ra; 11 - Ong ddn dung dich hdp thu bo sung

Hinh 2. So d6 nguyén ly 1am viéc thiét bi hap thu kiéu thap c6 16p vt dém

2.3. Cdu tao thiét bi loc bui

a. CAu tao thiét bi loc bui ki€u thap réng phun ngudc chiéu (Hinh 3)

Trong thép céc giot nuéc dudc phun ra tlf cdc voi phun tiép xiic truc tiép v6i dong khi mang bui.
Nudc phun tif cdc miii phun huéng theo chiéu ding tir trén xudng, dong khi thai 14n bui chuyén dong
ngugc chiéu tir duéi 1én trén. Hiéu qua loc bui ciia thap phu thudc vao kich thue clia hat bui, dat trén
90% dbi véi hat c6 kich thudc tir 5 um tré 1én. Thiét bi loc bui ki€u thdp phun réng ngoai nhiém vu
loc bui con ¢6 kha ning hip thu khi doc hai [3, 4].

| Khi KHONG KHi SACHRA KHONG KHi LAN BUI VAO

i

Chét long Y @
2 AVAY
Khi K
NUGC SACH
o] = B[]
g 7 %)
Can bun
1 - Dan phun nudc; 2 - Lop vdt liéu cuc; 3 - Pia
1 - V3 thiét bi; 2 - Miii phun nudc; 3 - Pia phdn phoi phdn phdi khi; 4 - Tam vdch ngdn; 5 - Khay
khong khi chita hén hop nudc va bui

Hinh 3. Thiét bi loc bui kiéu thap rdng phun ngugc chidu  Hinh 4. Thiét bi loc bui bing vat liéu hat (cuc)

b. Céu tao thiét bi loc bui bang vt liéu hat (cuc)
Thiét bi nay 1am tir 16p vat liéu cuc c6 tudi nudc, 1a loai kha thong dung trong k§ thuat loc bui [3]
(Hinh 4). Lép vat liéu cuc iy c6 thé 1a 16p da cudi, 16p vun sit vun nhém, than cbc, than xi, nhitng
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khau bing st, bing gbm (d = 25 mm, & = 25 mm, d = 13 mm, 4 = 15 mm hoic 14 nhiing vién bi

bang sit (d = 15 +25 mm)). B& day ctia I6p loc: 6 = 100+ 250 mm, Ludng nude phun: 0,4 +0,75 I/m?
khong khi. Hiéu qua loc bui ctia loai thiét bi nay dat 85 + 95%.

3. Nghién citu ding dung vao thuc té san xuét
Xét vé cAu tao clia cdc loai thiét bi hip thu khi doc hai va loc bui néu trén ta thiy chiing c6 ciu

tao kha tuong dong. Vi vy nhém tic gi da nghién cifu st dung két hop thiét bi hip thu khi doc hai
va thiét bi loc bui dé xt ly khi thai cho mdt sb co s& san xuat rat hiéu qua.

3.1. Hé thong xit Iy khoi thdi lo dét chdt thdi nguy hai tai khu xit I chdt thdi cong nghiép Nam Son,
Ha Noi
a. So dd hé théng
[2, 3] Hé théng xti 1y khoi thai 1o d6t chit thai rin nguy hai Nam Son dugdc da dugc Trung tim

K¥ thuat Méi trudng do6 thi va khu cong nghiép - Truong Pai hoc Xay dung (TTKTMTDT&KCN -
DHXD) thiét k&, thi cong nim 2003 (Hinh 5).

1
=

1 - Lo dot; 2 - Thiét bi thu hoi nhiét; 3 - Thiét bi loc bui bang thdp réng; 4 - Scrubber; 5 - Quat gio;
6 - Thiét bi hdp phu bang than hoat tinh; 7 - Ong khoi

Hinh 5. Hé théng xt ly khéi thai 10 d6t chit thai nguy hai Nam Son - Ha Nai

Khéi théi ra khéi 10 dbt v6i nhiét do khoang 800 - 850°C chifa bui va khi doc hai dudc din vao
thiét bi thu hdi nhiét, & d6 khéi nhudng nhiét cho nuéc, vi vy nhiét do khéi thai gidm xubng dat
khoéng 600°C. Khéi thai tiép tuc di qua thiét bi loc bui kiéu thap rdng phun ngudgc chiéu. O d6 khi
ddc hai dugc hip thu mot phan, phan con lai tiép tuc dugc hip thu khi ching di qua Scrubber. Céc
hat bui trong khi thai khi qua thap rong dudc giit lai phan 16n. Ludng bui con lai di theo khéi thai qua
thiét bi hip thu khi c¢6 vat dém (Scrubber). Ngoai chiic ning hip thu khi Scrubber con c6 kha ning
loc bui véi hiéu qua khd cao. Do viy ludng bui con sét lai sau thiét bi loc bui lai dudc loc mot 1an nita.

100



Ly, B. S., Hung, N. V./ Tap chi Khoa hoc Céng ngh¢ Xay dung

Két qua ndng do bui va khi doc hai ra khéi Scrubber déu nhé hon gi6i han cho phép theo [5] va [6]

(Béng 1).
Bang 1. Két qua quan tric khéi thai (ngay 18/5/2003)
Chua qua hé théng Sau thap hap thu bui Sau bd loc than
TT  Céc thong sb \ x1\°I ly \ \ va kl\lf doc \ \ hoa\t tinh \ ??()CZY)I\IIZ
Lan1 Lan2 Lan3 Lanl Lan2 Lan3 Lanl Lan2 Lan3
1 Nhiét do 710 756 802 70 70 73 68 70 69
trong 6ng
2 Nhiét do 30 31 32 30 31 32 30 31 32
ngoai troi

3 0 (%) 9,5 10,5 104 13,8 142 146 209 15,1 14,6

4 SOz(mg/m3) <1 <1 <1 <1 <1 <1 <1 <1 <1 250
5  NO, (mg/m®) 114,3 114,3 1414 9225 94,7 7994 80,2 79,95 81,18 500
6 CO (mg/m®) 520,0 2422 180,2 <1 <1 <1 <1 <1 <1 250
7  CO;, (%) 8,7 7,9 8,0 5,4 5,1 48 <1 4,5 4,8

8 H,S (mg/m?) <1 <1 <1 <1 <1 <1 <1 <1 <1 2
9  HCI (mg/m?) 48 163  K.do 36 64 K.do 42 43 K.do 50
10 HF (mg/m?) <0,1 <01 Kdo <01 <01 Kdo <01 <0,1 K.do 2
11 HNO;3 (mg/m®) 1,7 2,1 K.do 0,3 0,8 K.do 33 0,2 K.do 70
12 H,SO4 (mg/m?) 31 28 K.do 10 8 K.do 7 8 K.do 35
13 Bui (mg/m?) 251,2 2784 2236 50,1 483 358 62,1 579 414 100
14 Cd (mg/m®) K.do K.do K.do 0,04 0,04 Kdo 0,04 005 Kdo 0,16
15 Hg (mg/m®) K.do K.do K.do 0,01 0,01 Kdo 0,01 0,01 Kdo 0,2
16 Pb (mg/m3) K.do K.do K.do 1,53 1,82 K.do 1,38 1,02 K.do 1,2
17 As (mg/m3) K.do K.do K.do 0,01 KPH K.do 0,01 0,02 K.do 1,2
18  Zn (mg/m?) K.do K.do Kdo 0,59 052 Kdo 0,53 0,53 K.do 1,2
19 Mn (mg/m?) K.do K.do Kdo 0,08 1,02 Kdo 0,14 0,05 K.do

20 Cr (mg/m?) K.do K.do K.do 0,03 0,06 Kdo 0,03 0,06 K.do

21 Ni (mg/m?) K.do K.do Kdo 047 1,18 Kdo 082 0229 K.do

22 Cu (mg/m®) K.do K.do Kdo 1,71 1,50 Kdo 1,12 0,74 K.do 1,2
23 Fe (mg/m3 ) K.do K.do K.do 2,01 3,20 K.do 4,02 1,56 K.do

24 Co (mg/m®) K.do K.do K.do 0,05 KPH Kdo 0,05 KPH K.do

Ghi chu: KPH - khoéng phat hién

3.2. Hé théng xit Iy khdi thdi lo dot rdc thdi y té bénh vién Pa khoa Ha Giang

a. So do hé théng

ly khéi thai cho 10 chit thai y t& véi cong suét 16 30 kg/h (Hinh 6).

Khéi thai ra khdi 10 d6t ¢6 nhiét do cao trén 800°C dudc 1am nguodi dén nhiét do khoang 600°C
nho thiét bi 1am ngudi khéi. Tiép d6 khéi chiia bui va khi doc hai di vao thiét bi loc bui kiéu thap
rong, tai diy phan 16n bui dugc giit lai. Mot phan khi doc hai dudc nuée hap thu trong thap rong. Khéi
thai ra khoi thap rdng tiép tuc di chuyén theo dng din khong khi di vao scrubber. Cac chét khi doc
hai dudc hap thu chii yéu & scrubber. Scrubber vita c6 kha ning hip thu khi doc hai, vita ¢ kha niing
lam sach bui. Do vay lugng bui con sét lai sau thap rong sé tiép tuc dudc giit lai & scrubber. Nong do
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I - Lo dét; II - Thiét bi lam nguoi khoi; III - Thiét bi loc bui kiéu thdp réng; IV - Scrubber xit Iy khi; V - Quat
khoi; VI - Ong khi; VII - BE nude (bé sau hé théng xit Iy nudc thdi); VI - BE chita nudc thdi va bim cdn; IX -
Bom nudc; 1,2,3,4 - Van diéu chinh luong khi; 5,6,7,8,9,10 - Van diéu chinh luong nuoc; 11 - Béng hé nudc;
12 - Van I chiéu; P1,D2, B3 - Cdc diém do

Hinh 6. So dd hé théng xit 1y khi thai 1o dbt rac y té Bénh vién da khoa Ha Giang

bui, ndng dd céc chit khi c6 hai va mot s6 kim loai niing chifa trong khéi thai khi ra khéi scrubber dat
ndng do thap hon [7].
b. Két qua do dac khi van hanh hé thdng xt ly khéi thai

[2, 3] Ngay 30 thang 8 va ngay 15 thang 9 nam 2003, TTKTMTDT&KCN - bPHXD, S Khoa hoc
Cong nghé Tinh Ha Giang va bénh vién Da khoa Ha Giang da cho van hanh thit nghiém 1o d6t chit
thai y t& va hé thong xi ly khéi thai, do dac, 14y mau phan tich khéi thai d€ danh gid hiéu qua hoat
dong ctia hé thong nay.

Két qua phan tich ndng do cdc chit 6 nhiém trong khéi thai & Bang 2 cho thiy gia tri nong do
trung binh cta tt ca céc chi tiéu chit 6 nhiém trong khéi thdi dugc do dac déu c6 nong do thap hon
ndng do cho phép theo quy dinh ctia 10 dét rac thai y té [7].

O dot do dac 1an thit nhét (ngay 30/8/2003) nudc cung cip cho hé théng xit 1y khéi thi 1a nude
sach nén nong do cac chit NO,NO, va NO, sau khi di qua hé thdng xi ly thip hon nong do cia
chiing trong khéi thai khi chua duge xi ly.

Dot do dac, phan tich 1an thif 2 (ngay 15/9/2003), ndng do trung binh ciia cic chit khi doc hai va
bui déu thap hon [7]. Riéng ndng do cic chat NO, NO, va NO, sau khi xit Iy ting 1én mot chiit so véi
ndng do clia chiing trong khdi thai khi chua dugc xi 1y, nhung van thip hon [7]. Diéu d6 c6 thé Iy giai:
nudc cung cip cho hé théng xi 1y khéi thai ngy 15/9/2003 1a nuée dudc tan dung tit hé thdng nude
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Bang 2. Két qua phén tich khéi thai 10 dbt chit y té bénh vién Pa khoa Ha Giang

Piém 1: Khi thai Piém 2: Khi thai
TT Théng s6 Pon vi chua xi 1y da xi 1y (%g‘(;(l;
30/8/03  15/9/03  30/8/03  15/9/03

1 Nhiét do khoi thai °C 483 559 72 53 -
2 Bui mg/m’ 3752 277 8,1 4,38 100
3 CO, % 9,1 1,7 3.4 8.8 -
4 0, % 9,0 18,6 6,4 9,3 -

5 CcO mg/m’ 21,2 98,26 7,6 30,45 100
6 SO, mg/m’ KPH KPH KPH KPH 300
7 H,S mg/m’ 0,55 15,11 2,8 29,37 -

8 NO mg/m’ 12,7 28,54 11,17 108,06 -

9 NO, mg/m> 0,38 8,73 KPH 15,50 -
10 NO, mg/m’ 13,06 37,27 11,7 123,56 350
11 cd mg/m’ 0,02 0,076 0,002 0,051 0,16
12 Hg pg/m’ 0,185 0,273 0,025 0,068 0,55
13 Pb mg/m’ 0,60 0,290 0,067 0,174 12
14 As pg/m’ 0,076 7,843 0,021 2,614 -

Ghi chu: KPH - khong phat hién

thai ctia bénh vién da xir ly d€ hap thu cic chit doc hai do vy mot phan nitd amoni, nitrat. . . chiia
trong nudc thai chuyén pha thanh khi theo dong khéi thai.

3.3. H¢ théong xit Iy khéi thdi 1o hé quang ndu thép - Cong ty Bé tong va Thép Ninh Binh
a. So dod hé théng xit 1y khi bui

1 — Lo ho quang; 2 — Chup thu khi; 3 — Thiét bi loc bui dang hat; 4 — Quat hiit; 5 — Van chdn;
6 — Khdp noi; 7 — Chup thdi khi

Hinh 7. Hé théng xt ly khoéi thai 10 hd quang niu thép
[2, 3] Niam 2005, tic gia da chi tri thiét ké thi cong hé thdng xi 1y khi, bui cho cong ty Bé tong
va Thép Ninh Binh vé6i so dd nguyén ly ctia hé théng dugc thé hién & Hinh 7. O hé thdng nay, véi

103



Ly, B. S., Hung, N. V./ Tap chi Khoa hoc Céng ngh¢ Xay dung

thiét bi loc bui biang vat liéu hat (cuc) da dudgc st dung d€ vira loc bui vira hip thu khi doc hai cho khi
thai. Bui va khi thai boc 1én tir 10 hd quang vao chup hiit, qua hé théng xit 1y khi, bui sau d6 thai qua
ong khoi.

Nho hé théng xi 1y khi bui trén ndng do phat thai va trén mit dat khu vuc xung quanh Cong ty
ctia bui, khi doc hai déu nho hon [8].
b. Két qua do dac khi van hanh hé théng xi 1y khéi thai

[2, 3] Ngay 8/6/2005 TTKTMTDT&KCN - BPHXD va Cong ty Bé tong va Thép Ninh Binh da do
dac ndng d6 mot sd chat khi doc hai va bui trudc va sau thiét bi loc bui ciing nhu khu vuic xung quanh.
Két qua ndng d6 mot sd chit khi doc hai va bui trude va sau thiét bi loc bui thé hién & Bang 3.

Bang 3. K&t qua do dac ndng do cic chit doc hai trude va sau thiét bi loc bui (Nong do tinh theo mg/m?)

Trudc thiét bi loc bui Sau thiét bi loc bui TCCP

TT  Cacthongsd  Linl Lin2 Lin3 Linl Lin2 Lin3 QCVN
9h30 10h30 14h  9h30 10h30 14h  05:2009/BTNMT

1 Nhiétdo trong éng 70 67 90 42 417 48 ;
2 Nhiétdongoai trdi 29,3 30,1 312 293 30,1 312 -
3 SO, (mg/m?) 54 34 61 275 180 323 500
4 CO (mg/md) 3415 2634 21324 2318 160,6 1367 1000
5 CO, (%) 47 39 37 1,87 148 143 -
6 Bui (mg/m’) 618,7 7112 8860 37,1 43,9 3544 200

4. Két luan va kién nghi

Tir két qua do dac & ba co sé trén ta thiy cdc thiét bi hip thu thdp réng, Scrubber déu c6 kha ning
loc bui, ngudc lai cac thiét bi loc bui thap réng phun ngudgc chiéu va thiét bi loc bui bang vat liéu hat
ciing c6 kha niing hip thu khi doc hai.

Khi lap dit két hop giita cac thiét bi loc bui w6t véi thiét bi hap thu khi véi nhau trong mot hé
théng xt 1y khi thai, ngoai chic ning loc bui, xi ly khi ddc hai, cac thiét bi trén con lam gidm nhiét
do khai thai.

Néu khoéi thai chita nhiéu bui va khi doc hai, ta nén lap dit thiét bi loc bui thap réng trude Scrubber
dé phan 16n bui dudc giit lai & thiét bi loc bui thap réng, tranh bui lam tic scrubber.

Néu khéi thai chiia chi yéu 1a bui, lugng khi doc hai khong 16n ta chi can 1dp dit thiét bi loc bui
thap rong hoic thiét bi loc bui bang vat liéu hat. Néu trong khéi thai chia chii yéu 1a khi doc, lugng
bui khong 16n khi d6 ta chi can 13p thiét bi hip thu khi doc ma khong can 13p thiét bi loc bui. Lap dit
theo phuong thic trén ta giam dudc s6 thiét bi, gidm chi phi dau tu, chi phi vin hanh ma vin giam
thiéu ndng bui va khi doc hai.

Cin c6 nghién ctiu day di hon nita vé kha ning loc bui ctia thiét bi hap thu khi doc hai scrubber.
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