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SU DUNG GACH XAY DUNG KHONG NUNG
GIUP GIAM O NHIEM MOI TRUONG

Kiéu Duy Linh?

Tom fat: G.‘;wh “Tdt st fung ’trong xay dung da duge sir dung rat nhiéu va tic hang ngan
pim nay, Wy nhien cang ngay chun'g cang gdy nhiéu hé luy vé 6 nhiém moi truecmg, lch%i iui,
s ddt canh tde. Thue 1€, theo khao sdt ciia B§ Xay dyng, mdc dii trén thé gici, gach khing
qung dd dwge dungAphO bien nhung o Viet Nam, véi 25 ty vien gach xay tiéu thu mai nim, chi
6 10% la ga?‘h ;kho‘,ng HEng: Con léi” 9?:/" 50 gach dugc sir dung van la gach dat nung truyén
hdng. Hé qua tat yeu la tinh trang 6 nhiém moi truong kéo déi. Ong Lé Van Téi, Vu trueng Vu
Vit ligu Xdy dung (B¢ Xay dung) cho hay “Néu ddp img nhu cdu 42 triéu vién gach vio nam
2020 bang gach dat sét nung sé tiéu ton khodng 57-60 triéu m? dat sét, twong dwong véi 2.800-
3.000 ha dat nong nghiép. (‘fng voi nhitng con s6 ndy, chiing ta con tiéu tén dén gan 6 triéu tan
than va thai ra moi trwong gan 17 triéu tan khi CO», gy nén hi¢u img nha kinh nghiém trong” [1].
Cdc co quant nha nuedc va chinh phu da cé nht?ng, bién phap quyét liét, ra cac thong tu, quyét dinh
han ché dan viéc sir dung gach nung va thay thé bdng cdc logi gach xdy khéng nung than thién
v¢i moi truong va khuyén khich ho tro viéc sdn xudt, sir dung gach xdy khong nung, nht la
gach xdy khdng nung tdn dyng tro xi than tir nha may nhiét dién.

Tir khoa: vat liéu, xdy dung, kién tric

Abstract: Baked clay bricks in construction have been used extensively and for thousands
of years, however, they are increasingly responsible for environmental pollution and soil loss.
In fact, according to a survey by the Ministry of Construction, although in the world unbaked
bricks have been used widely, in Vietnam, with 25 billion bricks per year, only 10% are unburnt
bricks leaving 90% of the bricks used are still traditional baked bricks. The inevitable
consequence is the environmental pollution for a long time. Mr Le Van Toi, Director of
Construction Materials Department (Ministry of Construction), said: "If the demand for 42
million bricks is reached by 2020 with baked clay bricks, it will consume 57-60 million cubic
meters of clay. It covers 2,800-3,000 hectares of agricultural land. With these figures, we have
consumed nearly 6 million tons of coal and emitted nearly 17 million tons of carbon dioxide,
causing a serious greenhouse effect.”" Governments have taken drastic measures, issued
circulars, decided to gradually limit the use of baked bricks and replaced with environmentally

friendly unbaked bricks and encouraged production and useing unbaked bricks, especially
unbaked bricks which produced by the utilization of coal ash from the thermal power plant.

Keywords: Baked clay bricks, Unbaked bricks, Unbaked bricks produced from Cement -
aggregates, Unbaked bricks produced from autoclaved aerated concrete (AAC), Unbaked

bricks produced from cellular lightweight concrete ( CLC)
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1. Gach dét sét nung (gach nung)
I.1. Nguyén ligu dé sin xuét gach dit sét mung

a khoan
Gach dét sét nung c6 nguyén li¢u chinh Ia dét sét. Dat sét la loai tram(tlchg o g, ma
thanh phan chinh 1a khoang sét 1 céc alumasilicat ngam nudce (nA1:03.nSi02.pH20),

t nung no
Ngoai ra con ding thém mot s6 vat ligu phu nhu: vat liéu g,ay (sa mot, dat sé > tgdl n,
cdt. tro nhiét dién, xi hat héa), phy gia chéy va phu gia ting déo nhu min cua, tro nhict dien,
ba gidy, phu gia ha nhi¢t d nung [7].

1.2. Quy trinh sin xudt gach nung (gach dit sét nung)

- Khai thac nguyén li¢u: thyc hi¢n bang mdy dao hay bang
thu cong, dit chd vé duoc u trong kho, trong bé nham ting tinh déo [ NNao trGn et 53;1
va do dong déu cua dét sét. {

;

Gach nung dugce sin xuét theo quy trinh sau (so dd 1.1): Phai thac nguygn ﬁe'u] i
|

|

|

- Nhao trén dét sét: bing cac mdy nhai, mdy trn lam cho [ e
phéi liéu dong déu, tang tinh déo.
- Tao hinh: thuong dung cic may ep len t6 (may dun rudt ga). .
D¢ tang d¢ dic va cudng dd cta sin phim con diing thiét bj c6 hat | poisy |

chan khong.

- Phoi sdy: sau khl tao hinh gach moc, phai phm siy dé giam L Nung 1
d6 am va co d ctng can thiét tranh bién dang khi xép vao 16 nung.

- Nung: déy la giai doan quan trong nhit quyét dinh chat L Ra sdn prdm *I
lugng cia gach. Gach dugc nung dén nhiét do 1.000°C - 1.050°C.

- Sau khi nung gach chuyén ra kho dé ngudi dé sir dung,

So d6 1.1. Quy trinh san
Xudt gach nung [6].

1.3. Cac logi gach nung
Gach nung bao gém 3 loai: Gach chi (gach dic), gach rong (gach ¢4 15), gach lat,

1
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(4. Chc logi 10 nung gach

Hién nay chinh pht, Nha nudce c6 cha truong x6a bo dan nhimng
kicu dim g 10 Hoffinan ls'mg cic loat 10 h";“ dai lién tuc hon nhu lr)érllj)y;hclll szzgnZEgH ‘::Zgi;:
|uo1“1 chd t]u'qng san pham, giam thiéu t5i da nan o nhiém mdi truong. Uu diém cua 16 T uynel
gifm | thicu 0 nhicm moi trudng do khoi thai ra rét it, nhiét d¢ khoi thai thép. Nhes nguyén tic
hl &n dong NguQc chiéu gitra gach nung va dong nhiét (gach chuyen dong, tir trén xuong dudi
con khi nong di nguge tir dudi lén), ket hop voi tuong 10 duge céch nhigt tht (1¢p céch nhiét lam
chleu day 1 mét), nén 1o gach nay tiét ki¢m dugc gin mét nira lugng than so vdi 1o

Lo kiéu cii tiéu thy 140kg than cam cho 1.000 vién gach, 16 kiéu méi tiéu thu 80kg.

0C NAM CAN THO Tap chi ‘
l'ap chi Khoa hoc va Kinh té phit trién s6 01

1 ing i than,
da it sét nung.

Hinh 1.3. Lo gach Tuynel.

ach dét nung truyén thong. Theo thono ké, su
ién nam 2009, va theo tinh toan dén nam
a gach nung, chi c6 20% 1a gach

‘ 0 Viét Nam van con thoi quen sir dung g2
zung trong mot nam 1 3,4 ti vién nam 1990, 24 ti v
020, khoang 42 ti vién gach cho xay dung, trong d6 c6 80% 1

khong nung [1].
Cong nghé san xuét vat ligu xay dung khonz, nung g,lam thiéu rit nhidu sy 0 nhlem moi
An hidn A fll cac Vll[l“ n]l(_‘n, \'1

lm:ng trong khi tan dyng duqc nhiéu nguon nguycn liéu r¢ ticn hign co tat cac
haltan dung dugce cac phe phim trong cong nghi¢p xay dung (nhu mat da trong cong nghi¢p
thic da va xay da) va tir cac nha may nhl;,l dién thai ra (tro, xi than). Tir do tao ra duoc

nhig
4 logi vat ligu xdy dung c6 gia thanh thép.

w
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S B e bt e dokan ok y san xuat gach dit g

T‘rong thoi gian t6i, Vigt Nam sé tién t¢i x6a bo hoan toa? cac’cd S? Si/';tx]iéugxéy k?] (;et
nung bang 16 thu cong, thu cong cai tién, ting cudng san xuat phat tnen, h hh vé viec I;]g
nung theo Quyét dinh sé 567/QD-TTg ngay 28/4/2010 cta Tha tu'(m% C!’"" p didm dz'; p ¢
dU)’ét“‘ClnrmIg trinh phat trién vt ligu xdy khong nung dén nam 202(')‘ VU}}Q‘;:"{’ . ]5 ung
nhu cau sir dung ciia xa héi, sir dung hi¢u qua tai nguyén dat nong ng}?'ﬂ” t"?tk,'e}}:nm] \g/éi ong,
giam thicu 6 nhiém, bio vé moi trudng, giam thiéu khi thai gy hiéu (mg "hff n h d"; » e
ti€u cu thé: Phat tridn san xuit va sir dung vit li¢u xay khong nung tha)t thé gac a SG; Snung
dat ty 1¢ 20 - 25% vao nam 2015, 30 - 40% vio nam 2020: Hang nim st dung khoang kh-‘ 20
triéu tan phé thai cong nghiép (tro xi nhiét dién, xi 10 cao...) d€ san xua'tAV@t’ llcu:xay’ ong
nung, tict kiém dugc khoang 1.000 ha d4t nong nghiép va hang tram ha di¢n tlf.?h fiat chira phe
thai; Tién téi x6a bo hoan toan cdc co sé san xudt gach dit sét nung bang 16 thu cong.

Dinh huéng phét trién san xuét va sir dung vét liéu xay khong nung dén nam 2020 vé
chiing loai san phim:

- Gach xi mdng - cot ligu: ty 1& gach xi mang - cét ligu trén tong sb vat liéu xay khong
nung khodng 74% vao nim 2015 va 70% vao nim 2020,

- Gach nhe: ty 1§ gach nhe trén téng sé gach x4y khong nung khoang 21% vao nam 2015
va 25% vao nam 2020. Gach nhe c6 2 loai san pham chinh sau:

+ Gach tir bé tong khi chung ap (AAC): ty 1€ gach AAC trén tong sé vat liéu xay khong
nung khoang 16% vao nim 2015 va 20% vio nim 2020;

+ Gach tir bé téng bot: ty 1é gach tir bé tong bot trén tong sb vat lidu xay dung khong nung
khoédng 5% tir ndm 2015;

- Gach khdc (d4 ché, gach d4 ong, vat liu xdy khong nung tir dt ddi va phé thai xdy
dung, phé thai cdng nghiép, gach silicat...) dat ty 1¢ khoang 5% tr nim 2015 trén tong so vat
li€u xay khong nung.

Dinh huéng phat trién san xuét va sir dung vt liéu xay khong nung dén nim 2020 v& st
dung vat liéu xay khong nung:

- Tirnam 2011, céc cong trinh nha cao tang (tir 9 tang tré lén) sir dung t4i thiéu 30% vit
liéu xay khong nung loai nhe (khéi lwong thé tich khong 16n hon 1.000kg/m>) trong tSng s6 vat
liéu xay;

- Khuyén khich cAc cong trinh xay dung su dung vit liéu xay khong nung khac cé do rong
16m hon 30% va vat li¢u xay khong nung loai nhe.

2. Gach khong nung

2.1. Gach khéng nung Xi méng cot li¢u

Xi ming (12% - 15%) + C6t liéu (cdt, mat da, xi than nha may nhigt dign) (84% - 87%) +
Phu gia (1%) + Nudc (6%-8%). Phyu gia : co t,hé la phu gia déa‘ﬁ.g cing nhanh, phu gia
polymer v.v... 1 Cac yat liéu trén dugc cho va? n‘my‘ tron, tron cho déu va chuyén vao may €p
ép ra thanh pham, dé khoang 4 - 8 gi¢ cho khé va cit vao kho.
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Hinh 2.2. Gach xi ming cdt liéu (Xi mang + mat da + phu gia polymer) [9].

Theo KS Tran Trung Nghia, Tong Giam dbc Cong ty CP Ché tao méay va san xudt VL
Trung Hau (2017), gach khéng nung 4 18 Xi ming - c6t liéu phy gia polymer c6 chat lugng tot
hon gach nung 4 16 cing loai véi cuong dd nén trung binh cua gach Xi méng - ¢t liéu phu gia
polymer 12 8,7MPa = 87kG/cm?, cudng d¢ udn trung binh cia gach la 2,5MPa = 25kG/em’.
Trong khi gach dét sét nung 4 16 cung kich thudc co cuong do uén 1,2-1,3 MPa=12 - 13 kG/emr,
nhu viy gach khong nung polymer ciing déo hon, chiu lyc udn tot hon [9].

RIS

Hinh 2.3. Gach xi ming c6t li¢u (Xi ming + cat + bot gidy phé ligu) [11].

Gach khéng nung lam tir gidy phé thai gdm xi ming va nude. Con cdt ligu 14 bot giay w2
cat. Ty vao myc dich sir dung ma thay dbi ti 1& cip phoi. Gach nay ¢6 wu diém la san xuat dqn
glan, chi can ding may san xuét gach khong nung gid r¢, phit hop voi quy mo san Xudl oho,
Vl:’n dau r thp. Gach khéng nung lai rit than thi¢n véi moi truong, glam O nhi¢m tu ‘;1‘3.‘_' phe
thai 1a: 42 AN T S BT . Ak & . “hi + 35kg luc dé xa

’al, lai ddm bao cac yéu t6 vé chju nhiét, chju lye, cich am... gach chiu duc_n: 35kg Iy . Y
: a gach chiu dugc

: i A A I3 A A A <,
o nedin trong nha, thay thé cho gach nung dat sct truycn thong bon 10 vi gach chiu dud
al o loai gach the hai 10, lam tir dat set

5 \ 2 P ~ X2 A
N g luc dung dé xdy dung bao che bén ngoal thay th¢ ch x Ay vdo sdn
. . ’ A 3 dua ho 21y Ve

xl:':g (10]. G nhiéu nue ¢ tién tién, viée str dung gach khong nung va dua hon hop giay

At logj Av rA A hid M

al gac : 0 bié
gach ndy rat pho bién.
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2.2, Cidc logi gach nhe khéng nung
Céc loai gach nhe khong nung ¢6 hai loai s
ap (AAC) va gach tir bé tong bot.
2.2.1. Gach khong nung tir bé tong khi chung dp

Gach bé tong khi Llum;: ap con goi l'l gach AAC (Aerated Autoclav ool nh ikt

loai gach siéu nhe. két cAu bé tong vai da s6 cac bot khi nha. Pugc phat minh boi bit d C
ngudi Thuy Dién vao nam 1924, AAC duge sit dung & Chau Au hon 80 nam, dugc bat dau s
stir dung o Chau Ucva

dung ¢ viing Vién Dong va Trung Dong tir cach diay hon 40 nam, duoc
Chau My cach day hon 20 nam. Tai My bét du sir dung AAC tir thap ky 90 ciia thé ky trudc,

Cac mrée Dong Nam A nhu Singapore, Thai Lan, Indonexia, Malaysia déu da su dung gach
AAC tr thap ky 90 cua thé ky trude.

Gach AAC dugc san xuét tir vat liéu xi ming, voi, cat nghién min (C(') thé thay cat bing
cac khoang silic hoat tinh nhu xi bazo duégi dang nghlen min), nudc va chit tao khi (bot nhom).
Hén hop vat liéu dugc tron déu, tao hinh bing khudn thép. Trong thoi gian bét dau dong két
phan tmg sinh khi H: tao cac 16 réng kin lam cho hén hgp bé tong truong no, nho d6 bé tong
cd khoi lucmg thé tich thap (400 - 1.200Kg/m?). Sau khl dong rdn so bo san pham duogc thao
khuén, day cit thanh timg block theo kich thuéc yéu cau va dugc dua vao thiét bi chung ap
(autoclave) khoang 12 gid, tai d6 san pham phi’lt trién cuong do trong méi trudng hoi nude bio
hoa co nhiét do (180°C) va ap suit cao (l2 atmotphc) [13].

an ph?lm chinh sau: Gach tir bé tong khi Chung

ed Concrete) Ia mat

Hinh 2.4, Gach khong nung tir bé tong khi chung ap [13].

Gach AAC dugc san xuit bén trong chira vé sd bot khi 1i ti déu ddn nén co thé goi la gach
bé tong khi vai déc tinh trong lugng siéu nhe (400-1. 200Kg,/m’) tinh ning bao 6n cach nhiét
cao, cach am tot, cuong d chju lye cao. Gach AAC on dinh hon céc logi bétdng nhe khac do
co cu tric bén trong 6n dinh hon. Do do, gach AAC duge danh gia 1 logi g gach khdng nung
t6t nhat hu,n nay. Gach AAC duge sir dyng cho tit ci cong trinh xay dyng nhy: nha &, .R toa
nha cao oc, cac cong trinh unu, nghiép v.v... Rat thich hop khi xay cOng trinh trén nén dit yeu,
khi cai tao, cai méi, nang tang [13].

“—g
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2.2.2. Gach khéng nung tir bé tong bot (bé téng nhe)

biy la mot cong ngh¢ Chau Au
tron bot vdi hon hop vira (xi ming,

,» thén thign v&i moi truomg, né duge san xuit biang cach
cat va nudc) trong mot may tron chuyén dung va cé thé

t}:uc h1¢ndI'1g1§) al, }:;én tru:(‘mg: Cép} ph(‘)ikcﬁa gach khong nung tir bé tong bot phu thudc vao yéu
cau mnl';f 1cThsu' Hne R pham, vé ty trong, ciing nhur cudng do nén ma c6 nhing cap phoi
khac nhau. Theo ti€u chuan TCXD VN 316: 2004 ciia Bo Xay Dung quy dinh ty trong va cuong

d6 nén cua block gach bé tong nhe nhur sau:

Béng 2.1. Bang cong thirc tinh cAp phéi ciia bé tong bot [8].

Khéi lirgng
Thanh phin PVT thé tich khé kg/m’
700 | 800 900| 1000
Ximang Kg 360| 360 360 450
Nude (nudce/xi = 1/2) Kg - 1801 180 180 225
Cat Kg 270 360 340| 450
Chit tao bot (Foamer) Kg 1,35 1,26 1,19 1,13
Khéi lugng hén hop bot Ke | 539| s04]| 475] 45
Phu gia ting trudng nhanh (Super plasticizer) Lit 2,08 2,08] 2,08 2,08
Phu gia hd trg dong két Kg 0,462| 0,462| 0,462| 0,585
Khdi lugng thé tich w6t Kgm® | 865| 970 1062| 1170
Cudng dd nén dat dugc > Kg/cm? 27 35 40 56
Cudng d6 nén theo ti€u chuén VN 316 yéu cau Kg/cm? 25 30 35 50
’ Hinh 2.5. Gach khong nung tir bé tong bot [8].
125

Scanned with CamScanner



oa hoc va Kinh t€ phét trién g, 01

. . i Kh
TRUONG DAI HOC NAM CAN THO Tap chi K ———

é tong bot [8]: - |
4 thanh qdn xuat cuia bé tong bot tai tLrng

Bic trén | tri€u dong/m
1,3 trigu dong/m? [8].

- Quy trinh san xudt gach khong nung tir b¢

Tu ~cong thire cap phdi trén ta tinh ra dugc gi 20
ving mlcn nhu sau vai loai ty trong 800k5,/m thi trucmé;? rird
a
trrdng mién Trung trén 1,1 trigu dong/m’, thi trugng micn

Phu pia o bot

S ey [ Hinam_| [ e |
M4y n€n khs [ Dinhtewmo | l—ﬂnhl:mu“l [ pinh lame [ Einb kono |

i r 1
| My ben be Bog sbe ]

| l |

Doc khuén |,
kh& 1dn

Biodwhg
4-50pi8

Thdo 16
khuda

C4t heo
uy cdch

HIp 8 pis

(o s ]

w kho, éa djnh
LS-7 o J

So db 2.1. Quy trinh sin xuét gach khong nung tir bé tong bot (8]
2.3. Gach khong nung dung tro, xi than ctia nha may Nhi¢t dién dé 1am

Trong khi do, béo cdo vé viée xir Iy tro xi ciia cic nha mdy nhigt dién than cua Bo Xy
i cho thay, (0ng wenggtro I Uidl (i efio ihd may nhigt dign vao khodng 15 trigu tAn/ndm,
dén niim 2020 con s0 nay 14 30 tri¢u tn/ndm. S8 chit thi ndy chi yéu duoc chén lép tai bai
thii xicia céc nha méy vGi dign tich dét quy hogeh cho cée b thi xi da len 1 ghn 2 000ha [16

m
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'l;r(: (lrto thd va tro min), va xi thai ra tir nha may nhlf;t dién c6 thanh phan héa hoc gan
giong dat sét, tro xi nay di dugc nghién ciru dé san xuét vat liéu khong nung nhu gach, vira,
phu gia cho xi ming, bé tong dim lin & céc thay dién...

Gach khong nung dung tro xi than cta nha may nhiét di¢n c6 thanh phan gan tuong tu
nhu gach khong nung xi ming cbt liéu vdi thanh phan la xi mang (12% - 15%) + Cot liéu (cat +
tro, xi than (< 70%) ctia nhd may nhiét dién) (84% - 87%) + Phu gia (1%) + Nudc (67-8%).
Cac vat liéu trén dugc cho vao m..ny tron, tron cho déu va chuyén vao may ép ép ra thanh pham,
dé khoang 4 - 8 gid cho khé va cit vao kho.

Gidm ddc doanh nghiép tu nhan san xudt thuong mai Nguyén Trinh (TP Tra Vinh, tinh
Tra Vinh) - mot trong nhiing don vi dang dung tro xi cia Nha may Nhlet dién Duyen Hai |

(khoang 400 ngan tan tro xi mot ndm) dé lam gach khong nung - cho ring, néu trién khai tot,
an trana rhn hat fnqn trn ’(l ta] CaC nha may nh]et

L chnhk kX ferw A4 +h1 e T

CO L[llll[l >Aalll 11U Uy i uii uay ST 1a 1\)1 5101 Lidau Ol LIV val wai

dién than. Sau mot thoi gian trién khai san xudt, san pham gach khong nung clia 6ng budc dau
da duoc thi truo’ng dén nhan véi nhidu wu diém vuot troi. Vé chat luong, néu lam ding, 1am
chuin thi chét lugng gach khong nung va gach nung la twong duong [16].

Hinh 2.6. Gach khong nung sir dung tro xi than cua doanh nghiép tu nhan Nguyén Trinh [16].

Két luan: Viéc st dung gach dat sét nung trong xay dung gay ra nhiéu hé luy véo nhlern
$%, -ob t4c 13 hién nhién nhung do suy nghi, théi quen va mdt sb

it dat Carl waC ia sixvis 222230

khé khin ve k¥ thuat nén viéc chuyen qua str dung gach khong nung con cham it, chu yeu trong
cac cong trinh co vén cua nha nuéc. Nén By Xdy dung di ra Thong tu s6 09/2012/TT-BXD

ngay 28/11/2012 “Ouy dinh sir dung vt liéu xdy khong nung trong cac cong trmh xdy ding”
quy dinh cic cong trinh xay dung bét budc sir dung vat li¢u khong nung [5], bao gom:
- Céc cong trinh xay dung dugc dAu tu bing nguon vén nha nude theo quy dinh hién hanh

bit budc phai sir dung vt lidu xay dyung khong nung theo 19 trinh:

+ Tai cic do thj loai 3 tror 1én phai sir dung 100% vat liéu khong nung ké tir ngay Thong

tu ndy c6 hi¢u lyc.
+ Tai cac khu vyc con |
Thong tu ndy c6 hi¢u lyc dén hét nim 2015, s

moi truong khoi bui, mé

al phai sir dung t6i thiéu 50% vat liéu khong nung ké tir ngay
sau ndm 2015 phai sir dung 100%.
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. 03 A « d,: ;
S . " 1A A An biét nguon von, tu nay den ngp,
- Céc cong trinh xdy dyng tir 9 tang trg Ién khong phéan b: ; thigu vt iy e
2015 phai sir dung t8i thiéu 30% va sau nim 2015 phfl‘l str dun% .toln d .
nung logi nhe trong tdng s6 vat ligu xéy (tinh theo thé tich khol x4y). . ‘ |
4c cong trinh xay dung khong phap

Khuyén khich str dung vit liéu xay khong nung trong € 2"y
LA ey biét so tang. [5]

biét ngudn vén, khéng phan biét khu vuce do thi, khong phan

Hinh 2.7. Mgt cong trinh xdy dyng tir ngudn vén nha nudce
str dung 100% gach xdy khong nung.

Chic chén viéc sir dung vt liéu xdy khong nung sé cang ngay cang tang theorxu ’huc'mg
chung ctia thé giéi, sir dung vat li¢u xay khong nung sé€ giam 6 nhiém moi tru()'ng,,mét dat canh
tac do sir dung gach nung giy ra, vira tin dung dwoc cac phé thai cong nghiép, pl}é thai ciia nha
may nhiét dién giam cing thang v¢ dién tich chira, vira giam 6 nhiém do céc chat thai nay giy
ra cho méi trudng chung quanh lam cho cudc séng con ngudi trong m§t moi truong luén mai
xanh, sach, dep.
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