Nghién ciru khoa hoc cong nghé

ANH HUONG CUA CHAT HOAT PONG BE MAT
PEN HIEU QUA XU LY BUI THAN

Nguyén Vin Hoang', Pham Hoai Nam', Truong Dinh Tuén®, Nguyén Vin Hudng'

Tém tit: Bui phat sinh 0 cac mo than la nguyén nhdn chinh gdy nén bénh phoi
va cdc vy né bui trong mé khai thdc than. Nudc dwge sit dung dé kiém soat sw phat
sinh bui trong qua trinh khai thac do ddc tinh ky nuwdc cia bui than, chinh vi vdy,
mot chat hoat dong bé mat duoc bé sung dé cai thién kha nang lam wot ciing nhu
hiéu qua kiém sodt bui. Do dé, lua chon chdt hoat dong bé mdt (CHPBM) la rat
quan trong. Nghién ciru nday danh gia hiéu qua cia 03 loai chat hoat dong bé mdt:
tritonX-100 (non-ion), sodium lauryl sulfate (anion) va cetyl trimetyl amoni bromua
(cation) doi véi bui than ¢ mé than Cam Pha - Quang Ninh. Két qua nghién ciru chi
ra rang, khi bé sung thém cic CHPBM vdo trong dung dich thi cdi thién dwoc gid
tri suc cang bé mat, mike dd tham wét va cdi thién hiéu qua xu Iy bui doi véi bui
than va tritonX-100 (non-ion) hiéu qud cdi thién cao nhit.

Tir khéa: Chét hoat dong b& mat; Bui than; Kiém soat bui.
1. MO PAU

Viéc kiém soét bui than, bui thach 12 mot van dé 16n trong cac mo than ngﬁm. Cac cong
doan nhu qua trinh khai thac than, van chuyén va luu trit than tai cac mo tao ra mdt lugng
16n bui than. Nong d6 bui 16n nhit c6 thé 1én dén 1.000 d&én 1.500 mg/m’ trong truong hop
khong st dung cac bién phap khir va loai bo bui trong khu vuc khai thac. Piéu nay anh
huéng nghiém trong dén sirc khoe va sur an toan ciia cac cong nhan tryc tiép 1am viée dudi
cac ham mo va nguy co gy 6 nhiém méi trudng khu dan cu xung quanh cac khu vyuce khai
thac. Day la nguyén nhén chinh gay ra cac bénh lién quan dén phdi ctia cong nhan than va
6 nguy co gdy ra cac vu nd buyi than trong cac mo [1]. Pé han ché ham lugng bui phat
sinh va giam nong d6 bui trong qua trinh khai thac than, nguoi ta ap dung két hop nhiéu
phuong phap khac nhau nhu thong gio, phun nudc va phuong phéap loc loai bo bui [1, 2].
Phuong phap co ban nhét dé kiém soat bui tai cac dia diém khai thac 1a st dung phun nudc
dudi hat swong dé thu bui trong khong khi dong thoi giam lugng bui phét sinh do chi phi
thép va thuc hién mét cach don gian. Tuy nhién, kha nang lam uét va hi€u qua khir bui cua
nudc phun twong dbi kém, do dic tinh ky nudc cua bui than va gia tri strc cing bé mat cao
ctia nuée [2, 3]. Do d6, cac chét hoat dong bé mit duge thém vao dé tang kha nang tham
wot va giam strc cing bé mit dung dich.

Cac nghién ctru chi ra ré‘mg, hi€u qua khur byi cua chét hoat dong bé mat phu thudc vao
loai than trong qué trinh khai thac. Vi vdy, dé ting hiéu qua kiém soat byi trong cic mo
than va qua trinh khai thac van chuyén can phai lya chon dugc tac nhan thim wdt phu hop.
Bén canh d6, qua trinh thtr nghiém hiéu qua kiém soat bui cua cac chit hoat dong bé mat
trong qua trinh khai thac thuong khé thyc hién va gay ton kém. Chinh vi thé, nghién ctru
di lua chon tac nhan chit hoat dong bé mit dua vao cac thir nghiém danh gia muc do thdm
wdt va thir nghiém danh gia hiéu qua kiém soat bui than & Cam Pha - Quang Ninh dugc
tién hanh trong cac mo hinh phong thi nghiém.

2. THUC NGHIEM
2.1. Héa chit va dung cu
2.1.1. Héa chat

- Chit HPBM cetyl trimetyl amoni bromua (CTAB), Ci6H33(CH3)NBr, d6 tinh khiét
>99%, xuat xtr Guangdong Guanghua - Trung Quéc;
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- Chét HPBM Triton X-100, C;4H,,0(C,H,0), véin =9 — 10, xuét xir Aladdin - Trung Qudc;

- Chat HDBM Sodium lauryl sulfate (SDS), NaC,HasSOx, d0 tinh khiét >86%, xudt xu
Xylong - Trung Qudc;

- Than, xuét xit mo than & CAm Pha, Quang Ninh, Viét Nam;
2.1.2. Thiét bi

- f)ng, mao quan hai ddu hé Marienfeld chiéu dai 100 mm va dudng kinh ngoai ong
Imm, xuat xir Marienfeld - Puc;

- Ray sang kich thudc 0,2mm, 0,105mm, Xuét xtr Shuangfan - Trung Quéc;

- Can phan tich Ohaus PA214 (210g/0,0001g), model Ohaus PA214, xuit xtt Ohaus -M¥;

- Thiét bi do ndng do bui Haz-dust EPAM-7500, model EPAM-7500, xuat x(r Hazdust - M¥;

- Budng kin kich thude 1,5x1,5x1,5m c6 lap dat hé théng phun swong;

- Céc dung cu thay tinh can thiét: binh dinh muc, dng dong, cdc thuy tinh, diia thuy tinh,...
2.2. Phwong phap nghién ciru
2.2.1. Chuan bi mdu bui than

Céc mAu than tai m6 than & Cam Pha, Quang Ninh duoc nghién bang may nghién dé
tao thanh cac hat min nho, sau d6 thu dqu cac hat bui than. Tiép theo, cac hat byi than
dugc sang qua ;éy kich thude 0,105 mmvdé thu duoc hat bui than co }(ich thudc nhd hon
0,105 mm va say 6 80°C trong 06 gid dé loai bo hoi am, bao quan dé s dung trong céac
thir nghiém tiép theo.
2.2.2. Xdc dinh sirc cing bé mdt ciia chdt long

Stre cang bé mit dung dich duoc xac dinh bang phuong phap dang mao quan 3, 4].
Loai dng mao quan st dung trong thi nghiém nay la loai 6ng mao quan hai dau ho
Marienfeld ¢6 chiéu dai 100 mm va dudng kinh ngoai ng 1a Imm.

2.2.3. Xac dinh thoi gian chim bui than trong dung dich

Thoi gian chim byi than trong dung dich dugc xac dinh theo phuong phap Walker
[3,4]. Lay khoang 50 ml dung dich chat léng cho vao cdc thuy tinh 100 ml, sau d6 can
chinh x4c 0,2 g bui trén can phan tich. Ric déu hat bui trén bé mat dung dich, sau d6 quan
sat tinh thoi gian ké tir khi rac déu cac hat bui trén bé mit chat 1ong dén khi tat ca hat byi
chim xudng day cde. Thoi gian de céc hat bui ké tir ltic rai déu trén bé mit dung dich dén
khi chim hoan toan xudng day cdc cang nho thi mic do tham wot cua dung dich ddi voi
hat bui nay cang tot va nguoc lai.

DPdi voi cac thoi gian tht nghiém dé danh gia muc do thdm wét, néu cc hat bui sau
1200 gidy (20 phiit) ma cac hat bui trén bé mat chua ling xudng day cdc thi nghiém s&
dimg lai va ghi két qua >1200 gidy. Con néu véi cc hat bui trong qua trinh thir nghiém
thim u6t co thoi gian thir nghiém ngén, nho hon 10 gidy thi két qua thi nghiém s& dugc
ghi la < 10 giay.

2.2.4. Hiéu sudt xir Iy bui trong phong thi nghiém.

Hiéu suat xir 1y bui than trong phong thi nghiém dugc xac dinh bang phuong phép
phun suong dung dich chira chat hoat dong bé mat. Cac thi nghiém dugc tién hanh bang
trong buong kin kich thude 1,5 x 1,5 x 1,5 m, bén trén duoc lap dit hé thong phun suong
dung dich dé dap bui. Bui dugc phan tan trong budng thi nghiém thong qua quat th01 tbc
d6 cao. Sau khi byi duoc phan tan trong budng thi nghiém, hé thong phun suong tién hanh
phun suong dap bui (hinh 1).
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Hinh 1. M6 hinh thi nghiém xur Iy bui.

Hiéu qua xtr 1y bui theo thoi gian dugc xac dinh nhu sau: H = LY 100(%)
iy
Trong d6: H 1a hiéu suét dap bui, %;
n 12 ndng d6 bui tai thoi diém t, ug/m’;
n, 12 ndng d6 bui trude khi phun, pg/m’.
3. KET QUA VA THAO LUAN
3.1. Khio sat anh hwéng ndng 9 CHPBM dén sirc cing bé mit dung dich
Thi nghiém dwoc tién hanh dbi voi 03 CHPBM khac nhau tuong tmg voi 03 nhom
CHDBBM anion, cation, va non-ion lan lugt 1a SDS, CTAB va Triton X-100 & cac nong do

0,01%,‘ 0,03%, 0,05%, 0,1% va 0,2%; Tién hanh thi nghiém xac dinh cac tinh chét strc
cang bé mat cua dung dich CHPBM d6i véi bui than.

—A—-SDS & CTAB @ TritonX-100
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Hinh 2. Anh huwong ciia nong do CHPBM dén gid tri sirc cang bé mat dung dich.

Ddi v6i thir nghiém xéc dinh stre cing bé mit cia dung dich CHPBM, két qué thu
duogc tir thi nghiém nhg‘ln thay, khi’néng d6 tang thi gié tri strc cang b€ mdt cua dung dich
CHDBM giam di va dén gid tri nhat dinh strc cang bé mat khong doi. Strc cang bé mét cua
nude 1la 71,15 mN/m (¢ nhiét d6 30°C), khi co6 CHPBM thi gia tri sic cang bé mat dung
dich gidm, nhung murc do gidm & cac loai CHDPBM la khéc nhau.

Ddi v6i SDS, & ndng d6 0,01% stic cing be mit dung dich 14 46,48 mN/m (giam 24,67
mN/m S0 véi nude), con khi nf)ng do SDS 0,1% va 0,2% gia tri stc cang bé mat dgng dich
khong doi 1a 29,41 mN/m. D61 v6i CTAB, tai nong d6 0,01% gid tri sirc cang bé mat 1a
45,54 mN/m va tai nong d6 0,1% va 0,2% gid tri suc cang bé mat khong doi la 34,15
mN/m. Véi tritonX-100, gia tri stic cang bé mat & nong d6 0,01% la 46,48 mN/m va &
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n(‘3ng d6 0,1% va 0,2% gia tri suc cang bé mit giam xuéng lan luot 1a 29,41 mN/m va
28,46 mN/m.

Su giam sic cing bé mat dung dich CHDBM dugc gidi thich 1a do khi c6 mat cua
CHDBM trong dung dich, cac phan tr CHDBM sap x&p, tép trung trén bé mét dung dich
lam giam nang luong ty do bé mat do d6 lam giam gia tri sirc cang bé mat. Nong do gioi
han tao mixen ctia cic CHPBM thong thuong nho hon 0,1%, nén khi nong do CHI:)BM
16n hon 0,1% thi cac phan tr CHPBM di vao cac mixen lam cho gia trj strc cang bé mat
tai cac nong dd 16n hon 0,1% thuong gilt nguyén, khong thay doi [1, 3].

Dbi v6i céc loai chat hoat dong bé mat khac nhaq thi sy giam ’gié tri strc cang bé mat
cing khac nhau, CTAB c6 muc d6 giam strc cang bé mat nho nhat, con SDS va tritonX-
100 c6 muc do giérr} gia tri strc céng’ bé mat tuong ty nhau. Tom lai, gia tri suc cang bé
mat phu thudc vao nong do va ban chat cia CHbBM.

3.2. Anh hwéng ndng a9 CHPBM dén thoi gian chim bui than trong dung dich

Mirc d thdm wdt ciia dung dich d6i voi bui than dugc danh gia boi gia tri thoi gian
chim bui than trong dung dich, tién hanh thuc nghiém x4c dinh thoi gian 9him nhu trong
muc 2.2.3. Céc hat bui than ¢6 kich thudc nho hon 0,105 mm dugc chuan bi nhu trong
muc 2.2.1. Két qua xac dinh thoi gian chim bui than trong dung dich dugc chi ra trong
bang 1.

Bdng 1. Thoi gian chim cua bui than trong dung dich CHDBM.

STT CHPBM Nong dd, % Thoi gian chim, gidy
1 | Nuéc - >1200
2 | TritonX-100 0,01 527-617

0,03 24-31
0,05 16 - 20
0,1 13- 15
0,2 <10
3 | SDS 0,01 >1200
0,03 >1200
0,05 >1200
0,1 75 - 88
0,2 20-25
4 | CTAB 0,01 >1200
0,03 >1200
0,05 >1200
0,1 >1200
0,2 >1200

Bui than 1a loai byi ky nudc, thoi gian chim trong nudc 16n hon 1200 gidy (20 phut).
CHDBM la CTAB ¢ tat ca cic nong do trong khoang tir 0,01% dén 0,2% thoi gian chim
ctia bui than déu 16n 1200 gidy, tuy nhién trong qua trinh thi nghiém, nhan thay khi nong
d6 tang luong bui than con lai trén bé mit dung dich giam. Dung dich SDS khi nong do
nam trong khoang tur 0,01% dén 0,05% thoi gian chim ctia bui than 16n hon 1200 gidy, con
khi nong d6 0,1% va 0,2% thoi gian chim bui than giam di dang ké, 1an luot con lai 75 —
88 gidy va 20 — 25 gidy. Con ddi v6i dung dich tritonX-100, thoi gian chim ctia bui than
nho nhét trong s 03 CHPBM, va giam dan khi nong d6 CHPBM ting 1én. Nong do
tritonX-100 14 0,01% thoi gian thém w6t byi than 1a 527 — 617 gidy, & nong d6 0,2% thoi
gian thAm w6t cta bui than giam xuong duéi 10 gidy. Diéu nay cho thiy hiéu qua thim wét
rat t6t ciia dung dich tritonX-100 ddi véi buyi than.
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Két qua myc 3.1 va 3.2 chira réng, strc cang bé mit va thoi gian chim cia byi than déu
giam khi nong do chat hoat dong bé mit ting 1én. Tuy nhién, mic do giam gia tri sirc cing
bé mit va thoi gian chim cua buyi than dbi véi cac loai CHPBM la khéc nhau.

Bén canh do, & ndng d6 16n hon 0,1 %, cung voi sy tang ndng do CHDBM sitic cang bé
mat khong giam nhung thoi gian chim ddi v6i cac loai bui khac nhau déu giam. Di€u nay
c(; the du(yc‘ giai thich 1a do dién tich bé mat riéng va d6 xop cua cac hat bui lé’p cho phép
hap thy nhiéu phén tr CHDBM hon va khong chi cac phén tt CHDBM trén bé mat duoc
hép thy va ca cac phan trt CHDBM trong dung dich cling dugc héap thu vao cac khoang
trong gitra cac hat [3, 5].

Qua thir nghiém xéc dinh gia tri strc cang bé mat va thoi gian chim bui than d6i véi cac
dung dich CHbBM ¢ nong d6 khac nhau nhan thay rang, gia tri ndng ¢ CHDBM 1a 0,2%
thi cho gia tri sttc cang bé mat va thoi glqn chim bui thap la dat hi¢u qua nhét. Vi vay, su
dung dung dich CHDBM khac nhau ¢ nong d 0,2% dé danh gia hiéu qua dap bui than
trong di€u kién phong thi nghiém.

3.3. Anh hudng ciia cac diéu kién qua trinh dap bui dén hi¢u qua xir Iy bui

Pé xac dinh anh huong cua thong s6 ky thuat cua qué trinh phun suong dép bui dén
hiéu qua xu ly bui, tién h:émh cac thi nghiém nhu muyc 2.2.4. Nong d6 bui than ban dau
khoang 200 mg/m’, thay d6i 4p suat va thoi gian phun suong.

3.3.1. Ap sudt phun swong
,Bé déanh gia anh hudng cua ap sudt phun swong dér} hi€u qua xwr ly bui phong xa, ap
suat phun thay doi 0,2Mpa; 0,25 Mpa va 0,3Mpa. Céc két qua dugc chi ra trong hinh 3.
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Hinh 3. Anh hwéng dp sudt phun dén hiéu sudt xir Iy bui theo thoi gian.

Tir két qua chi ¢ hinh 2 chi ra rang, khi ting ap suat phun swong thi hiéu qua xir Iy bui
tang 1én. Cu thé, hidu suat xir Iy bui & p suat phun 0,2 Mpa 1a 14,7% tai thoi gian 2 phit
va 42,8% sau 15 phit. Khi p suat phun ting 1én 0,3 Mpa hiéu suat phun swong dat 27,5%
tai thoi gian 2 phut va dat 56,8% sau 15 phut. Diéu nay duoc giai thich 1a do khi ting 4p
sut phun swong thi lam giam kich thudc hat swong va dong thoi lam ting luu lugng phun.
Khi kich thudc hat swong giam di thi ting hé s6 va cham gilia hat swong voi cac hat bui
dong thoi tang sO luong hat swong trén mot cung mot don vi thé tich [6, 7]. Chinh vi vy,
khi tang ap suat phun lam tang hiu qua xu 1y bui, va trong nghién ctru nay lua chon ap
sudt phun 0,3 Mpa dé tién hanh cac thuc nghiém tiép theo.

3.3.2. Thoi gian phun suong
banh gia thoi gian phun swong dén hiéu qua xtr 1y bui, nghién clru tién hanh thi nghiém
v&i ap suat phun 0,3 Mpa va thoi gian phun suong thay doi 30 gidy, 60 gidy va 120 gidy.
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Céc két qua dugc chi ra nhu hinh 4.
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Hinh 4. Anh huong thoi gian phun swong dén hiéu sudt xit 1y bui theo thoi gian.

Két qua hinh 4 chi ra rang, hiéu suit xu 1y bui ti 1€ thuén v6i thoi gian phun suong dap
bui. Cu the, hiéu suat xu Iy bui trong dieu }(iél} phun suong 30 gidy dat 27,49% sau 02
phut va dat 56,82% sau 15 phut ké tir luc bat dau phun swong. Khi thoi gian phun suong
tang 1€n 60 gidy hi€u suat xur Iy bui sau 02 phut dat 34,91% va sau 15 phut dat 60,11%.
Con khi thot gian phun suong 120 gidy, hi€u suat xtr 1y bui sau 02 phut dat 47,34% va sau
thot gian 15 phat hiéu suat xur ly dat 66,45%. Thoi gian phun suong tang tir 30 1én 120
giay,hiéu suat xt Iy bui tang khoang 9,63% sau 15 phut xur 1y.

Qua cac két qua ¢ trén thé}{ rang, ap sué‘g va thoi gian phun suong ty 1€ thuan véi hi¢u
qua xu ly bui trong khoang dicu kién ap suat va thoi gian duoc khao sat. Nghién ctru lya
chon 4p suét phun suong 0,3Mpa va thoi gian phun suong 30 gidy d€ tién hanh cac thi
nghiém danh gia anh huéng ctia dung dich CHPBM dén hiéu qua xtr 1y bui than.

3.4. Anh huong dung dich CHPBM dén hi¢u qua xir Iy bui than

Hi¢u qua xt 1y bui than ctua cac dung dich CHPBM ¢ néng d6 0,2% duoc xac dinh,
danh gia thong qua thr nghiém dap bui trong phong thi nghiém duoc chi ra nhu ¢ muc
2.2.4. Nong d6 bui than lic dau la 200 mg/m’, thoi gian phun dap bui 1a 30 gidy, sau do,
gia tri nong d¢ bui dugc xac dinh tai khoang thoi gian 2 phuat, 5 phat, 10 phut va 15 phat
ke tur luc bat dau phun dép bui. Hi¢u qua xtir ly bui dugc chi ra trong hinh 5.
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Hinh 5. Anh huéng CHPBM dén hiéu sudt xit [y bui theo thoi gian.
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Tir két qua hinh 5 nhan thay rang, hiéu suat xir Iy bui trong trudng hop phun swong dap
bui dugc cai thién so v6i truong hop bui sa ling ty nhién trong didu kién phong thi
nghiém. Sau 05 phut, hi€u qua xir ly bui trong truong hop khong phun suwong chi dat
10,47%, khi c6 qua trinh phun swong dép bui (trong 30 gidy) higu suat xir 1y bui dat 40,16
—71,42%, tang tir 29,69 dén 60,95%.

Khi bo sung thém cac CHPBM trong dung dich thi hiéu qua xir 1y bui than ciing ting
1én va hiéu qua tang theo thir tu: nudc, CTAB, SDS, tritonX-100. Sau 02 phut sau xu 1y,
hiéu sut xu 1y bui khi st dung nudc dat 27,50%, CTAB dat 39,85%, SDS dat 48,60% va
tritonX-100 dat 59,28%. Hiéu suat xir 1y bui than sau 02 phut cia trionX-100 ting 2,15 lan
so v6i trudng hop st dung nude. Sau thoi gian xtr Iy 15 phit hiéu sudt xur Iy bui than dat
56,81% dbi v6i nudc, khi bd sung tritonX-100 hiéu sudt xr 1y bui dat 82,91% tang 26,1%.

Diéu nay c6 thé duoc giai thich do, dbi véi cac dung dich c6 gia trj sirc cang bé mat cao
va muc do thAm w6t bui than thép thi sau khi c6 sy va cham céc hat bui chi bam trén bé
mit hat swong ma khong di vao bén trong. Con d6i dung dich c6 stc cang bé mit thip va
mirc d6 tham wdt t6t thi khi cac hat bui va cham vé6i cac hat swong thi chung ¢ thé bam
trén bé mat va sau d6 dé dang di vao bén trong hat suong, vi vay lam ting hiéu qua xir ly
bui than [3].

Vi vay c6 thé néi rang, hiéu qua xur 1y bui than tang 1én khi trong dung dich b6 sung
cac CHbBM va hi¢u qua nhat d6i voi cic CHPBM c¢é sirc cing bé mit nhé va muc do
tham w6t tot v6i than.

3.5. Anh hwéng kich thwéc hat bui dén hiéu qua xir Iy bui than

Khao sat anh huong kich thudc hat bui than dén hiéu quéa xir 1y bui dwoc tién hanh thi
nghiém nhu muc 3.3 voi CHPBM 1a tritonX-100 va hi€u suat xu ly bui Vé'i cac kich ,thuc"yc
khac nhau (PM2,5, PM10 va TSP) dugc xac dinh tai thoi gian 02 phut k€ tir luc bat dau
phun suong dap bui. Cac két qua dugc chi ra ¢ hinh 6.
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Hinh 6. Anh huong ciia kich thuoc hat dén hiéu sudt xir 1y bui.

Tir két qua hinh 6 chi ra rang, kich thudc hat bui cang 16n thi hiéu qua xir 1y bui cang
cao. Khi st dung nudce, hiéu qua dap bui ddi v6i bui kich thuée PM2,5 dat 14,44%, bui
PM10 dat 23,70%, tong hat bui lo ling (TSP) dat 27,50%. Hiéu qua xir Iy dbi véi TSP gap
1,9 1an so v&i bui PM 2,5. Piéu nay co thé duoc giai thich 1a do cac hat bui c6 kich thude
cang nhé cang kho va cham véi cac hat swong trong qua trinh dap bui.
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Pong thoi khi dung dich phun swong b sung thém tritonX-100 thi hiéu qua dap bui
ting 1én & tat ca cac loai kich thudc hat bui. Hiéu suat dap bui PM 2,5 ting lén
25,19%, bui PM 10 tang 1én 50,49%, téng hat bui lo Itng dat 59,28%. So v6i nudc,
khi st dung tritonX-100, hi€¢u sudt dap bui PM2,5 tang hon 70%, con hi¢u sudt dap bui
PM10 ting 113%, hiéu suat dap bui TSP ting 115%. Piéu nay duoc giai thich twong tu
nhu muc 3.3, do sy gidm stc cang bé mat dung dich va muc do thdm wat tot cua dung
dich chira CHDBM.

Qua cac két qua trén co6 thé thdy ring, cac hat bui c6 kich thude cang nhoé thi hidu suét
dap bui cang thap va khi thém CHPBM thi ting hiéu suit dap bui dbi vai tit ca cac kich
thudc hat khac nhau.

4. KET LUAN

Su ¢6 mit cia cic CHDPBM trong dung dich lam giam gia tri strc cing bé mit dung
dich va giam thoi gian chim ctia bui than hay ting mirc ¢ thdm w6t ciia dung dich véi bui
than. O nong 46 CHPBM 16n hon 0,1% gia tri stc cang bé mat gan nhu khong thay dbi
nhung mirc d6 thdm uét dung dich tang 1én. Mirc d¢ tham wdt buyi than ciia cac dung dich
CHDBM phu thugc vao néng dd, ban chat va suc cang bé mat dung dich. TritonX-100 c6
mirc do thadm uét bui than cao hon so SDS, CTAB. C6 thé noéi rang, mirc do tham wdt bui
than cia CHPBM non-ion t6t hon so voi CHPBM anion va cation. Ap suit va thoi gian
phun suong ty 1¢ thuén véi hiéu qua xur ly bui than trong diéu kién thyc nghiém. Kich
thudc hat bui cang nho thi hiéu qua xir 1y bui cang thap hay la cang kho xtr 1y, kiém soat
bui kich thudc nho. Gia tri stc ciang bé mat va mirc d thim wdt cua dung dich CHDBM
anh huong dén hidu qua xir 1y bui. Cac dung dich co gia tri sirc cing bé mit thap va mirc
do thdm w6t cao ddi voi bui than thi mang lai hi€u qua xu Iy bui cao hon va nguoc lai.
Dong thoi, cac hat bui co kich thudc cang nho thi hiéu sudt dap bui cang thap. Hiéu sut
xtr Iy bui than ting 1én khi trong dung dich c6 st dung CHPBM va hiéu qua cao nhét 1a
ddi véi tritonX-100. Hiéu sudt xir Iy bui than ctia dung dich trionX-100 dat 82,19% sau
thoi gian 15 phat sau khi bat ¢au phun suong dap bui trong 30 gidy.
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Nghién ciru khoa hoc cong nghé

ABSTRACT
EFFECTS OF SURFACTANTS TO COAL DUST REMOVAL EFFICIENCY

Coal dust is a major cause of lung disease and dust explosions in coal mining
industry. The method of suppressing dust by spraying water is not effective for coal
dust owing to its hydrophobic characteristics, so the surfactant is added to improve
wetting ability and total dust removal efficiency. Therefore, investigating an
effective dust suppression agent specifically for coal dust is important. This study
evaluated the effectiveness of three types of surfactants: tritonX-100 (surfactant
non-ion), sodium lauryl sulfate (surfactant anion) and cetyl trimethyl ammonium
bromide (surfactant cation) for coal dust in Cam Pha’s coal mine, Quang Ninh. The
results show that the addition of surfactant improved the surface tension, the degree
of wetting and total dust removal efficiency and TritonX-100 is the most total dust
removal efficiency.

Keywords:. Surfactants; Coal dust; Dust removal efficiency.
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