TUYEN VA CHE BIEN KHOANG SAN

KHA NANG UNG DUNG Ml'-ING PHUN AP LUC

BE CHONG THAM CHO HO THAI QUANG BUOI

P

HOANG THI XUAN, LE HIPU KHUPONG

Vién Khoa hoc va Céng nghé Mo-Luyén kim

wph ai Viét Nam, theo két qua nghién clu cla
r Trung tdm Méi trwong Coéng nghiép (CIE)
thuéc Vién Khoa hoc va Céng nghé Mo-
Luyén kim, quang dudi & nhiéu co s& khai thac va
ché bién khoang san d&u cé ham Iwong kim loai rét
cao. Ham lwgng cac kim loai nang déc hai nhw Cd,
Zn, As, Ni, Cu, Pb, Mn, Fe & mét s6 mé déu vuot
xa quy chuan ky thuat quéc gia v& ngudng quang
dudi nguy hai [1]. Trong méi trwéng hoé thai, qua
trinh thai va lang dong lién tuc lam tang dién tich
tiép xdc cla quang dudi, do do, tinh linh hoat cua
kim loai trong quang dudi thwérng tang cao dan dén
nguy co oxy hoa kim loai, hinh thanh dong chay
axit. Cac chéat xuc tac dwoc st dung trong qua
trinh ché bién khoang san cling lam thay déi dac
tinh héa hoc cla hoéa chat sau tuydn gay anh
hwéng nghiém trong t&i méi trweong [2).
Thong thwdng, hd thai chira quang dudi cé tinh
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chat néu trén thuang duwoc 16t chéng tham bang
déat sét, mang tong hop hodc két hop glwa hai loai
nay theo so d6 mét I&p, hai I&p hodc phdi hop [3].
Tuy nhién, viéc chéng thdm bang dat sét co gia
thanh cao va khéng kha thi v&i cac dia hinh swén
dbc. Céac loai mang téng hop dang dwoc st dung
nhw PVC, LLDPE, BGM, CGL va phd bién nhéat 1a
HDPE lai ¢6 tubi tho thap do tac dong cua nhiét do
va nguy co' rd ri qua vi tri cac méi han.

Mang phun ap lyc Polyurea la Iép mang dwoc
tao ra tir hén hop hai thanh phan vat liéu phun trén
mot bé mat da dwoc chudn bj theo yéu cau ky
thuat. Cong nghé nay khong chi tao ra lép mang
phun dan hoi, khang héa chét tét, kha nang chéng
tham twong tv HDPE ma con lién mach, khéng co
mdi han va kha nang chju nhiét, chbng lao héa,
chong bién dang do nhiét tét, thich hop voi moi loai
bé mét dia hinh [4].
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H.2. Phan tng hinh thanh Polyurethane

Sau thoi gian nghién clru vé déc diém, tinh chat
cia mang phun ap lyc thi nghiém (MS678), xét
thay cac diéu kién co thé dap trng khi ap dung tai
Viét Nam, Nhém nghién clru da phéi hop véi Cong
ty TNHH Khai thac Ché bién Khoang san Nui Phao,
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Trung tam Hoa chat BASF dé Iap quy trinh cong nghé
thi cdng mang phun ap Iwe va thir nghiém tai Ho chira
nwoe thai ROM SED#2 clia moé Nui Phao. Hiéu qua
clia mang phun ap lwc phu thude vao tinh chat cla
mang phun va quy trinh phun, hai théng sé nay dwoc
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d&c trung boi cac két dué thi nghiém trong phong thi
nghiém va quan trac tai hién trwong.

2. Khai quat vé mang phun ap lwc Polyurea
va thr nghiém tai mé Nui Phao

Cac phan &ng Isocyanate khac nhau tao ra cac
I&p phl héa chét véi 3 phan doan: Polyurethane,
Polyurea va lai Polyurethane/Polyurea [5].

L&p phl Polyurethane |a két qué phan (rng gitra
Isocyanate (thanh phan A) va Polyol (thanh phan
B). Lop phl Polyurea tinh khiét 1a két qua phan
(rng gilra Isocyanate (thanh phan A) va Polyamine
(thanh phén B). Lép phu lai Polyurethane/Polyurea
ld sy két hop cla hai hé théng Polyurea va
Polyurethane [5].

San phdm phan &ng cla Polyamine,
Polyol/lsocyanate c6 cau tric kiéu chudi, bao gém
“n” phan t& dwoc lién két manh mé voi nhau. Cau
trdc chudi nay cung xwong séng Polyether da tao
nén cac tinh chat vuwot troi cha Polyurea. Mang
phun ap lyc chong thdm thueng duoc st dung la
l6p phl Polyurea tinh khiét hodc Iép pha lai
Polyurethane/Ponurea [5].

D6 dm va nhiét do khong anh hwéng qua Ién
dén hiéu suat dong ran cta Polyurea tinh khiét
nhwng lai 1a van dé I&n véi Polyurea lai. Phan trng
tao mang xay ra nhanh va khéng str dung chéat xuc
tac, do do co thé gay ra cac sw cb trong qua trinh
phun. Piéu nay duoc giai quyét bang cach str dung
mét thiét bi phun ap sudt cao. Véi thiét bi ap suét

cao, thoi gian gia nhigt giam xudng 7 dén 8 giay,
toc d6 va khéi lwgng vat liéu phun téi bé mét tang,
do d6 qua trinh phun sé twong thich vé&i phan trng
tao mang.

Thiét bi phun Polyurea phai dam bao céac
nguyén tac: Thir nhat, tao ra ap suét tbi thiéu 160
bar. Thir hai, hai thanh phan phai duge lam ndng
dén nhiét do khoang 70°C. O nhiét do nay, hiéu
qua trén trong budng trén stng phun tang do vat
liéu c6 d6 nhét thap. Thir ba, b& mat phun phai
dam bao yéu ciu ky thuat, vi du, khi phun vao bé
tong, phai 1an dung moi dé dam bao d& 4m bé mat
nhoé hon 85 %, tranh gy ra hién twong chay mang
phun do khéng da d5 bam dinh. Th tw 1a dam bao
cac diéu kién vé méi trwdng, trong qua trinh thi
cdng, nhiét dd co chét phai cao hon it nhat 3°C so
véi diém swong [6]. -

Sau qua trinh nghién clru va xay dwng cong
nghé&, Nhém nghién clru da tién hanh phun tho
nghiém tai hé chira nwéc thai ROM SED#2 clia md
Nui Phao, vat liéu str dung la Polyurea lai MS678,
may phun st dung la may Titan Helix VR2.3. Mang
phun dwoc tao thanh bang cach phun hai I6p, 16p
thtr nhat phun tryc tiép 1én bé mat, Iop the hai
phun truc tlep Ién 1&p thir nhét theo hwéng vudng
goc. Chi tiét xem bai bao “Céng nghé chéng thdm
st dung mang phun ap luc thay thé mang chéng
thd&m HDPE & hé thai quang dudi cac nha may
tuyén khoang” da dang trong Tap chi Céng nghiép
Md, sO 5 nam 2019.

H.3. Vét ligu phun thiét by phun dién hinh va may phun Titan Helix VR 2.3: A - Thung chira thanh
‘:phan A (Iso); B - Thung chira thanh phan B (Poly); C - Bé nap lo phan tng (noi dat may bom cao ap
'c6 b6 phén gia nhiét dwoc str dung dé cung cép nguyén liéu A va B); D - Voi nong (6ng Idp dat thiét
bi gia nhiét duoc st dung dé duy tri nhiét d6 thich hop cla céc thanh phan tir thiét bj toi sing phun);
E - Sang phun (thiét bj trén I&n céc thanh phén A va B va sau do phun ngay Ién bé mét & ap suét rat
cao); F - Ong cung cép khéng khi (6ng cung cép khéng khi ttr may nén khi cho may bom va may
khuay); G - Ong cung cép cac thanh phan A va B cho b6 cap liéu phén tmg; H - Ong tuédn hoan
(duwoc st dung dé di chuyén céac thanh phan A va B xung quanh thiét bj gia nhiét); | - Médun diéu

khién chinh cta thiét bj [7].
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H.4. Phun tai hién trurong, mang phun mau va mang phun hoan thién

Bang 1. So sénh chi tiéu kinh té ky thuat cla
mang phun &p luc thte nghiém va mang HDPE [8]

No| Chitieu | Tieu g0 HDPE|MS678
ky thuat chuan
o 107
1| Hé so6 tham - cm/s .10 =0
Chiéu day |ASTMD-
2| tungbinh | 5199 | ™M 20 | 20
3| Matdo A“:‘gg"SD' glom® | 0,94 | 1,05
4 | Do bén kéo 2 MPa | 21,2 | 214
Khang ' SO
5 xuyen 19236 J 4 7
thung
6 | Db bén xé 824'810 N | 195 | 120
Do bén
Chéng ,kec(a) :
7 %y hoa & 85°C % |101,9| 100,9
trong 90
ngay
8 | Bao hanh - nam . 10
9| Giathanh | - dong/m”[210.000750.000

3. Két qua thir nghiém mang phun ap lwe

3.1. Két qua trong phong thi nghiém

Tinh chat co 1y, kha nang chiu nhiét va khang
héa chat ctia mang phun ap lyc dugc danh gia qua
cac théng sé trong phong thi nghiém.

Mét s6 chi tigu vé kinh t&, ky thuat gitra mang
phun ap lyc va mang HDPE trwdc khi siv dung va
sau 6 thang s dung dwoc so sanh trong cac Bang
1 va Bang 2.

Cac két qua nghién ctru trong phong thi nghiém
cho thay, mang phun ap Iwc thir nghiém c6 tinh
chét co ly twong tw nhw mang HDPE dang duoc
str dung rong rai trong hd thai quang dudi hién nay.
Trong d6, mang phun ap lwc co do bén choc thing,
dd bén chiu nhiét va do bén kéo tét hon so véi
mang HDPE.

3.2. Két qua quan trac tham tai hién trirong

Hiéu qua phun mang ap lwvc dugc danh gia dwa
trén két qua tinh toan can bang nuwéc ctia hd ROM
SED#2 va hé sé thAm tinh toan tir két qua gquan
trac. Phwong trinh can bang nwéc hd chira cd
dong chay nhw sau [11]:

X'+Y +W1-Z'-Y2-W2=AU' (1 )

Bang 2. So sanh cac tinh chét co ly, khd ndng chiu nhiét va khang hoa chat cua mang phun ap luc va

HDPE sau 6 thang ngam trong hé [9], [10]

Ne Chitisucoly Bon vj K&t qua Phwong phap thir
MS678 [9] HDPE [10]

1 |Chiéu day mm 2,07 2,00 ASTM D5199

2 |Pé cirng Shore A - 96 - ASTM D2240

3 |Pd bén xé rach N 187 203,8 ASTM D1004

4 |Pd bén kéo N/mm 20,9 19,6 ASTM D6693
Do dan dai khi dot . - -

5 (kha nang khang hoa chét) Yo 89,8 101,47 ASTM D6693
D bén kéo sau khi I&o héa & nhiét

6 a6 cao (kha nang chiu nhiat) N/mm 25,56 25,31 ASTM D5721

7 |P6 bén choc thing N 521,4 2799 ASTM D4833
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H.5. Quan trac tham tai khu vire ho ROM SED#2:
a - Hb ROM SED#?2 thoi diém quan trac; b - Do
mure nwoc tai hién trirong
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H 6. Két qua quan trdc luong mua, nudc ngdm
khu vue h6 ROM SED#2: a - Biéu d6 luong
mua thang 8/2019; b - Biéu dé nwéc ngam tor
ngay 03/7 dén 21/8/2019

Bang 3. Céc théng sé can bang nuéc ctia hé ROM SED#2

Ne | Ky hiéu Tén H6 ROM SED#2 Gia tri Ghi chu
Muwa trong dién tich . T e
1 X' Lwong mua |long hé \?é lwu vuc| 3,68 m? Lup'ng muze nho (1,9 mm), ehi nh '“"?29
i chay vao i ’ chay trwe tiép vao mat ho, F=1937,38 m
. Lwong nuwoc bom '
2| Y4 t‘;gn?,énowﬁg vao tlr mach trung| 0,00 m® |Hd nglrng van hanh dé quan trac
y hoa Bismuth
3| Wy ngﬁgp\fgg?}%am E&O’fwc rr:%am trong 0,00 m* [Mwc nwéc ngdm thap hon cao do day hd
: £ . |Bbc hoi trén bé mat 3|Z'=F.AZ=F 1,22 . EGGlns aat-t [12], [13]
4| 2 | Lwongbochoi |, (7M1 1937,38.1,22.77,81000.13/31=77,11 m°
Lwong nwdc [Lwgng nwdc chay . . . .
5 Y, |mattlrhdchay |tran va& nwéc bom| 0,00 m® e an’ch(‘:atr:]hdzbe mat khoang 3 m,
. a tuAn hodn nglrng van hanh dé quan tréc
. Thay ddi triv Chénh léch muc )
6 U lwon ynu’c’yc ciia nuoc gita thoi diém -73,62 [Myc nuwéce trong hé ngay 6/8: 58,619 m;
Ng hé dau va cubi quan trdc| m°  |ngay 18/8: 58,581 m, F=1937,38 m*
tai ho sau 13 ngay
‘ Lugngnuéengam|Luu lwgng tham qua 3 r . :
B W ttr ho chdy ra_ |mang phun AR WY e W Z YAl

Hé sb tham cla mang dwgc tinh theo cdng thirc

sau [8]:

"~ Aht

(2)

thdm qua mau, Q=0,19 m% L - Chiéu day mau,
L=0,002 m; A - Dién tich mang phun ap lwc nam
dwéi mwe nwéce cla hd, F= 2002,48 m?; h - Chénh
, léch gilra mwec nwéc ngdm va muc nuéce trong hd,
O day: K - Hé sb thdm, m/s; Q - Téng lvong nwéc  h=8,9 m nwdc; t - Thoi gian thir nghiém, t=13 ngay.

CONG NGHIEP MO. SO 1 - 2020
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Nhuw vay, hé sé thdm ctia mang phun ap luc:
_ QL _ 0,19.0,002 _
" Aht 2002 48.8,9.13.24. 3600

=1,89x10"(cm/s).

Két qua tinh toan cho thay Iwu lwgng thdm qua
mang phun nho, hé s6 thadm cia mang phun ap lyc
tinh toan dwoc la 1,89x107* cmis twong duong hé
sb thdm ctia mang HDPE, (k=10"%:10"° cm/s). Do
dién tich b& méat Ién va chénh léch bé mét chi do
dwoc trong pham vi phan nghin, nén gia tri tinh
toan chi mang tinh chét danh gia so bd hiéu qua
phun mang ap lwc. Hé sb tham tinh toan tir lwong
thAm ndm trong gi¢i han tham cua vat liéu, nhw
vay, dién tich mang phun xau nhé, khéng xuét hién
cac bat thwong 1én, quy trinh phun dam bao.

4. Kha nang str dung mang phun ap lwec cho
cac nha may tuyén khoang

4.1. Uu diém

Déi véi viec chdng thdm cho hd thai quang dudi,
mang phun ap luc ¢6 nhiéu wu diém: tbc do thi
cong nhanh, céng nghé thi céng don gian, c6 thé
str dung ngay sau khi phun. Do dac tinh cla
phwong phap thi cong, mang phun ap lwc thich
hop véi nhiéu loai bé mat phun va nhiéu loai ho
thai quang dudi. V&i cac dac tinh: Iép mang lién
mach, lién két t&t v&i nhiéu loai bé mat (bé téng,
HDPE, sat, thép...), kha nang stra chira dé& dang,
khang héa chét, chju nhiét tét; chdng tham bang
mang phun ap lyc sé gidm thiéu cac sw cb vé moi
trwong do thAm nuéc thai quang dudi va dam bao
sw van hanh lién tuc cia hd thai.

4.2. Nhwroc diém

Ap dung mang phun ap lwc la mét céng nghé
m&i. Viéc rng dung mang phun con khd khan do
chwa co tinh phd bién. Thwec té cho thdy, mang
phun ap lwc yéu cdu may mdc phirc tap, chét
lwong mang phun phy thudc rat Ién vao tay nghé
ctia nhan vién phun. Téc dd va chéat lwgng thi
cong mang bi chi phédi béi cac yéu té: diéu kién
thoi tiét, nhiét d6 méi trwong, chat lwong lop
nén. Bén canh dé, chi phi thircdng mang phun
ap luc 1a khéng hé nhd, day 1a mét trong nhirng
thach thirc 1&n nhét cla viéc ng dung mang
phun ap lyc. Tuy nhién, gan day, trén thj trwong
da c6 nhiéu don vi cung cap san pham va cho
thué may moc, thiét bi, nhan lwc thi cong. Diéu
nay da va dang goép phan gidm thiéu nhirng
thach thirc khi st dung mang phun ap lwc.

4.3. Kha ndng str dung mang phun ap lyc

> Dbi voi cac hd thai dang st dung mang HDPE:
mang phun ap luc co thé duoc stk dung dé xi ly cac
vét rach, thiing, ran hodc cac khuyét tat tai cac vj tri
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han clia mang HDPE, hodc thay thé mét phan; -

» D6i véi cac hd thai méi: mang phun ap luc ¢
thé sir dung mai cho cac hd thai lwu gitv quang
dudi cb kha nang hinh thanh dong chay axit hodc
chiva cac chét thai nguy hai (chua cac chét phong
xa, kim loai nang). Vi du dién hinh cla nhu=ng hd
thai nay la ho chira quang dudi clia cac mé, khai
thac va ché bién quang vang, quang chi kem, dat
hiém, sét, vonfram,.. .

Véi tinh chat co Iy va kha ndng chéng thdm
twong dwong, bén voi cac didu kién thoi tiét, tinh
dong rdn nhanh, cwdng dd cao; kha nang bam
dinh cao, khang héa chét tét va khac phuc gan nhw
hoan toan cac nhwoc diém ciia mang HDPE, mang
phun ap lwc cé thé thay thé mang HDPE va (ng
dung réng rai cho cac hd thai quang dudi & Viét
Nam, dam bao tudi tho cao, cach ly lau dai quang
dudi v&i moi truong, twong thich voi cac hoa chat
trong quang duébi.

4.4. Giai phdp mé réng céng nghé chéng
tham cho hé thai quing dudi

Két qua so sanh hiéu qua kinh t& clia mang
phun ap lwc véi mang HDPE cho thdy, mang
phun ap lwc dwoc bao hanh 10 nam; tuy nhién gia
thanh cla mang phun ap lyc thir nghiém gép 3,6
lan so v&i mang HDPE, trong d6, gid thanh vat
liéu chiém khoang 43 % gia thanh mang phun.
DPéi véi cac cong trinh cé tudi tho thap va cé yéu
cdu chdng thdm théng thudng, cé thé gidm chiéu
day phun mang ap luc xuéng 1 mm. Béi véi cac
cong trinh c6 tudi tho trung binh va yéu cau chéng
cham dac biét, co thé phun mang ap lwc v&i db
day 1,5 dén 2 mm. D& giam gia thanh khi dwa
mang phun ap luc vao s dung, c6 thé can nhac
vidc rng dung cong nghé tly thudc vao khbi
lwong can chéng thdm. D&i véi nhitng hd thai cé
pham vi phun mang ap lwc nhd, viéc cung cép
thiét bi, phun mang ap luc va cung cép vat liéu
nén dwoc giao cho don vi chuyén thi céng
Polyurea dé giam gia thanh dau tw may moc va
trién khai céng nghé phun mang ap lwc. Déi voi
nhirng mé c6 quy méd Ién, hé thai dwoc xay dung
trong nhiéu giai doan, cé thé mua sadm thiét bj va
dao tao nhan vién dé& chd déng trong san xuét,
kiém tra va bao dwéng.

Ngoai ra, cac doanh nghiép can manh dan dau
tw d& (ng dung cong nghé vao thuc t& san xuét.
Cac don vitw van thiét ké can dwa ra dwoc giai
phap phu hop va phdi hop tét véi cac don vj thi
cong dé dam bao mang phun dat hiéu qua téi wu.
Cac S& Coéng Thuong, S& Tai nguyén Mbi trudng
can phai phdi hop va&i cac don vj lién quan nghién
clru xay dwng don gia ca may cua may phun va
dinh mtrc lao déng trong cong tac phun dé coé co
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s& dwa vao st dung réng rai, déng thoi kiém soat
sat sao cac don vi tw van thiét k&, don vi thi cong,
giam sat va nghiém thu mang phun ap lwc dé dam
bao hiéu qua thi cdng, hiéu qua chéng thdm va bao
vé moi trudng.

5. Danh gia va két luan

Mang phun 4p lyc c6 nhitng wu didm va
nhwoc diém trong qua trinh thi cong do tinh chét
déac trng cla vét liéu va cong nghe tao mang.

Két qua thi nghiém cho thay, mang phun ap
lwc cd thé thay thé ciing nhw khic phuc cac
nhugc diém clia mang HDPE.

Céc co quan quan Iy nha nwéc, cha dau tw,
cac don vi thiét ké-thi cong can phat huy triét dé
vai trd clia minh dé cé thé trién khai va mé réng
cdng nghé, tir do gop phan bao vé méi trudng va
xdy dwng nganh khai khoang phat trién bén
virng.O
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SUMMARY

The waterproofing of waste lakes of
mineral sorting plants often uses clay or a
. combination of clay and synthetic films.
| Recently, pressure spray membranes are |
being researched and used for tailings

discharging ponds and first tested at Nui

. Phao mine. The paper introduced the
| experimental results of the experimental
. spray film and the applicability of pressure
| spray waterproofing technology to mineral
. screening plants in Vietnam.
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