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NGHIEN CU'U QUA TRINH XU LY KHI THAI VAXU LY TRO RAC
CUA LO BOT CHAT THAI RAN SINH HOAT

STUDY ON THE TREATMENT PROCESS OF AIR POLLUTION AND ASH

FROM THE SOLID WASTE INCINERATOR

Pham Thi Mai Hrong', Nguyén Quang Tung, Nguyén Hung Ngan,

TOM TAT

Céac phwong phap x{ Iy rac thai chd yéu ¢ Viét Nam la chon Iap hop vé sinh,
thiéu d6t, sinh hoc, nhieng phurong phép thiéu dét dwoc st dung nhiéu nhét béi
phuong phap nay thi lugng rc thai duge x& Iy nhiéu hon. Tuy nhién, phuong
phap thiéu d6t tw do (khong 10 ddt dd nhiét do) chinh a nguyén nhén sinh ra cac
khi thai rét doc hai nhu dioxin, furan, CO, NO,,.... g&y 6 nhiém mdi trudng khong
khi, gy ra cac bénh vé duong hd hap, tham chi cac bénh ung thu. Viéc thiét ké
hé thbng x{ Iy réc thai theo phuong phdp thiéu dot dwoc nghién ctu véi cac hé
thdng d6t & nhiét do cao (900 - 1100°C) dam bao chat thi ran chay hoan toan va
khong sinh ra cac khi dc. Lo d6t & quy md phong thi nghiém c¢6 cong sudt Skg/h
duoc thi nghiém va danh gia chét lrong khi thai. Khi thai sau khi d6t duoc khao
sat véi cac dung dich hap thu, v6i nong do NaOH 0,5N thi ndng do cac khi thai
NO,, CO, SO,, dat yéu cau theo QCVNG1-MT:2016/BTNMT. Tro réc, bui thu dugc
sau khi d6t dem x( Iy phdi tron vi nguyén liéu cao lanh lam gach khdng nung,
cuong do chiu nén san pham dong rén dat 5,8MPa trong (ing voi gach bé tong
M5 theo tiéu chuan TCVN 6477:2016.

Tirkhod: Chét thai ran (CTR), 10 6, khi thai, hap thu, xr 1y tro réc.
ABSTRACT

Solid waste in Vietnam is treated in three form: burning, burial and
composting but the solid waste is currently thermal treated. However, the
method of burning is not suitable (not ensuring the furnace’s burning
temperature) may also give rise to subtances toxic waste such as doxin, furan,
C0, NO,... caused the pollution environment, the respiratory illnesses and
cancers. The incinerator who uses the high temperature (900 - 1100°C) the solid
waste burn completely and non poison syngas. The small incinerator as 5kg/hour
was tested in the laboratory, the syngas NO,, CO, SO, were absorbed in NaOH
0.5N solution, the quality of the syngas is good for the environment and meeting
the QCVN standard (QCYNG1-MT:2016/BTNMT). The ashes, dust were generated
during buring which was mixed with kaolin to make adobe bricks, the value of
compressive strength is reached 5.8MPa, the quality of production equivalent to
concrete bricks at TCVN 6477:2016 standard.
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1. MG BAU

Chét thai rdn sinh hoat dugc thai ra tir cac hoat dong
kinh doanh va thveng mai, dich vy, chg dan sinh, treong
hoc, tir cac cdng trinh xay dung va cac hoat dong cong
dong. V6i mic s6ng ngay mot tang cao la mot trong nhitng
nguyén nhan chinh lam gia ting luong réac thai. O An do
khoang 80.000 t4n chét thai rdn duoc tao ra hang ngay tai
cac trung tam dé thi [1], Viét Nam lvong chét thai ran sinh
hoat phat sinh & khu vuc dé thi khoang 38.000 tan/ngay [2].
Theo két qua bao cdo hién trang moéi truong Quéc gia, &
Viét Nam vé chét thai rin ndm 2017 cho thdy lvong chat
thai ran sinh hoat & cac dé thi phat sinh trén toan quéc
tang trung binh 10 - 16%, trong téng s& chét thai ran thai ra
tai cac do thj thi chat thai rdn sinh hoat chiém t6i 60 - 70%
[3]. Chét thai ran (rac thai) néu khong duoc xir Iy kip thoi,
ding céch sé gay ra 6 nhiém moi truoyng khéng khi (mi va
cac khi khac nhw CH,, H,S, NH,, cac chét hitu co dé bay
hoi,...), mdi truyng nudc (tic nghén séng, ho, lan truyén
dich bénh, anh hwang tgi sinh vat thuy sinh, thay doi thanh
phan cac chét co trong nwdc,...), dat (thay d6i thanh phan
tinh chat cda dat, gidam do phi nhiéu, lam cho dat bi
chua,...) va anh huéng t6i stec khde con ngui.

O cac quéc gia phat trién chat thai ran dugc phan loai
tai ngudn va thuc hién nghiém ngat theo nguyén téc 3RVE
(giam thiéu, st dung lai, tai sinh va tai ché). Cong nghé xi ly
chét thai ran chinh & cac quéc gia nay la 1am phan boén, tao
nang lugng (nhu khi sinh hoc, tao nguyén nhién liéu d6t)
[4]. Tuy nhién & cac qudc gia dang phat trién nhu Viét Nam
viéc phan loai chat thai tai ngudn con nhiéu han ché, kinh
phi danh cho xi ly chat thai rdn khdng cao nén phuong
phap throng st dung 1a chon Iap, san 1ap céac chd triing,
thiéu dot khdng thu nang luvgng, 1am phan boén. Tuy nhién,
quy dat sir dung dé choén Iap & Viét Nam ngay cang han
hep, nén viéc x& ly chat thai ran sinh hoat bang phuong
phap thiéu dét dang c6 xu huéng duoc ap dung phé bién
tai nhiéu tinh thanh trong ca nuéc.

Phuong phép thiéu ddt da lam giam khéi lugng rén clia
chét thai ban dau tlr 80 - 85% va thé tich khoang 95 - 96%,
nuéc i rac gan nhe khéng c6 nhuwng sinh ra mot luvgng 16n
khi thai nhu bui, SO,, NO,, CO, cé4c chét hitu co dé bay hoi
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(VOCs), khi dioxin/furan,.. Cac khi nay néu khong duoc xt ly
dung cach s& gay 6 nhiém méi tredng nghiém trong. Trong
nghién cru nay, nhém tac gid da tién hanh khao sat cac diéu
kién thich hop dé xt ly khi thai SO,, CO, NO,, tlr 10 dot chat
thai rdn sinh hoat quy mé phong thi nghiém, céng suét
5kg/h déu dat QCVN 61-MT:2016/BTNMT. Bong thoi lvgng
tro rac, bui thu dwgc sau khi dot dwoc nghién ctru dé xi ly
theo phuong phéap dong ran lam gach khéng nung véi mot
s0 loai khoang sét ty nhién nhu cao lanh, trvong thach...

Huéng nghién clu ché tao vat liéu khdng nung theo
cdng nghé bé tdng geopolyme dad dugc cac nha khoa hoc
trong nuwoc quan tam: Cong nghé ché tao gach khéng nung
cla cong ty Hué Quang (2009). Nghién ctru ché tao gach
khéng nung bang cong nghé geopolyme st dung tro bay va
phé thai bun dé dé xay deng nha & viing Cao nguyén Viét
Nam clia nhém nghién ctu & Truong Pai hoc Bach khoa TP
HO6 Chi Minh (2010). Vi vay, trong nghién cttu nay, tro rac sau
khi nghién ctru thanh phan tinh chat sé duoc tinh toan ty &
dé phdi tron déng ran dinh huvéng lam gach khdng nung,
nham xt ly triét dé chat thai méi truong lam ra nhitng san
pham cd ich cho con nguai va doi sdng xa hoi.

2. THUC NGHIEM
2.1. Hoa chat, thiét bi

Hoéa chat:

Cac hoa chét sir dung dé phan tich cac chat khi 6 nhiém
gom sunfanilamit, hydrogen peroxyt, natricacbonat, natri
format, déng sunphat, axit clohydric, diclorua naphtyl
etylendiamin, natri nitrit, axit percloric, bari peclorat, axit
sulfuric, kali hydro phtalat dat do tinh khiét sir dung trong
phan tich (Trung Qudc). Cao lanh, trvdng thach nguyén liéu
duwoc lay tai mé quang & Lao Cai, Yén Bai.

Dung cu va thiét bi:

Lo d6t rac quy mo phong thi nghiém, cdng suat 5kg/h.

May Idy mau khi lru lugng thdp PST-5000 - Staplex - MY,
Thiét bi do va phan tich khi thai 6ng khai 10 cao Testo 350 -
Testo - Blrc; May do khi cam tay IBRID MX6-Multigas meter;
May so mau quang phé Genesys 10s UV-VIS - Thermo - My.
2.2. Ldy mau, bao quan va do mau khi

Céac mau khi do truc ti€p tai miéng xa ctia 6ng khai 10
dot trwdce va sau khi di vao hé thdng 16 dét rac thai quy mo
phong thi nghiém duoc I1dp dat tai nha B5 co s& 2 cla
Treong Bai hoc Cong nghiép Ha Noi, véi cac thong sé CO,
S0,, NO,. Céac chi tiéu khi SO,, CO dugc thuc hién do trén
thiét bi do cam tay. Khi NO, dwgc lay va xac dinh theo tiéu
chuan Viét Nam TCVN 7172; 2002 Sy phat thai clia nguén
tinh - X&c dinh ndng dé khaéi lvgng nito 6xit - Phwong phap
tric quang dung naphtyletylendiamin.

L4y mau va xéac dinh khi SO,, CO bang thiét bi ldy mau
cam tay May do khi cam tay IBRID MX6-Multigas meter lay
mau theo nguyén tac xac dinh khi tai ngudn thai cd dinh,
duoc dat tai nguon thai khi trwéc hap thu (khi tir 6ng khéi thai
trudc khi vao hé théng xtr ly) va éng khoi thai ra méi truong
sau khi x& ly. Thuc hién I8y mau Iap 10 Ian, tinh toan x Iy s6
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lieu theo hudng dan BLVN 265: 2016- Phrrong tién do ndng
do6 SO,, CO, CO,, NO, clia Téng cu Do lwdng Viét nam.
2.3. Chuan bi dung dich hap thu cho hé théng xt ly khi thai

Dung dich hép thu khi thai dwgc st dung dé khao sat la
NaOH cé nong do 0,1; 0,5, IN va dung dich Ca(OH), 0,01N;
bdo hoa. Dung dich hdp thu duwgc nap vao thung nhuya
dung tich 80 lit (©55x cao 57cm). Thie hién khdo sat kha
nang hap thu céc khi sau khi d6t rac véi cac dung dich hap
thu khac nhau dé lva chon dung dich hap thu pht hop.

2.4. Thu hoivaxt ly tro rac tir 10 d6t rac thai

Tro rac, bui (thu duwogc & cyclon) dwgc lam ngudi, nghién
nha, sang kich thwéc 0,04mm. Thanh phan cla tro rac duoc
dem di x&c dinh bang phuong phap XRF. Tro rac, bui dwoc
nghién ctru phoi tron véi mot s loai khodng tv nhién nhw
cao lanh, trvong thach cung voi, xat (NaOH) véi cac ty 1é
khac nhau dé dong rén, dinh hudng lam gach khdng nung.
Chét lvong san phdm dong ran dugc danh gia cuong do
chiu nén, xem xét kha nang ¢*ng dung lam gach khong
nung theo TCVN.

3. KET QUA VA THAO LUAN
3.1. Quy trinh van hanh thtr nghiém 16 d6t

3.1.1. So do quy trinh 16 dét rac thai quy moé phong thi
nghiém

* V@ va than |0: Thanh 1o duoc xay dyng bang gach cach
nhiét, hinh chit nhat. Bén ngoai twd'ng gach 1a vé bang thép
day 10mm. Két cdu Io vitng chac nham tranh hién tuong
nit vé 1o.

* Clra cap nhién liééu vao 10: Cap truc ti€p vao clra phia
trwdc, clra 10 1am bang thép va co 16p cach nhiét.

* Khdng khi duogc cap vao o qua cac van diéu chinh lvu
lvong khi vao.

* Thung chia binh hap thu béng nhua plastic c6 dung
tich 80 Iit.

* S dung 01 bom hat khi, 01 bom dung dich.

3.1.2. Thuyét minh quy trinh 10 d6t

«» Nap liéu:

Rac thai sau khi phan loai, rac thai c6 thé dét duoc duoc
nap vao budng dot so cap theo clra trudc clia budng dot
bang phuong phap tha cong.

RAc thai sinh hoat da dwoc loc cac loai rac thai co thé tai
ché duwoc (chai nhua, vo chai, lon bia, nilon.., loc bé chét
thai nguy hai (néu c6 sé& phan loai dé x& ly riéng), rac thai
sau khi phan loai bao gom céc loai vé bia hop, hop x6p
dung thirc an, san pham du thira sau ché bién thyc pham,
g0, gié vun... s& dwoc dwa vao budng dét.

< Bubdng dot so cap:

Ving dét chuy&n hoa chat thai ran sinh hoat thanh thé
khi va thé ran (tro xi, bui).

Budng dét nay dét bang dau DO, chat thai sinh hoat
dwoc mdi bang dau DO va dét chay trong méi truong khi du
& nhiét tir 300°C tré 1&n. &' nhiét dd nay, cac chat thai doc hai
sé bi khi hoa. Khi sinh ra bi don Ién budng d6t th cap.
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Hinh 1. So d0 quy trinh 10 d6t réc thai quy mo phong thi nghiém

% Bubng d6t thi cap:

Bubng dot thir cap cé nhiém vu dét chay triét dé lvong
khi sinh ra tr bubng so cip. Budng d6t dwgc duy tri nhiét
do trong khoang 450 - 950°C, thoi gian lvu khi tai budng
nay la 2 - 4 giay.

% Khi thai tir budng th( cdp duoc dua téi hé thong thu
bui cyclon. Con khi thai ra khéi khoang sdy truéc khi dén
0ng khoi thai sé duoc dwa qua x@ ly tai thap hap thu c6 cau
trac hinh tru. Bén trong khi thai sé duoc tiép xic véi dung
dich hap thu qua dan phun bén trong thap. Dung dich hap
thu sé dugc bom tuan hoan xudng binh chita dung dich
hap thu. Bén dudi thap c6 b6 tri van xa can.

% Tro xi sau khi dét duoc 18y ra ngoai bang phuong
phap thd cong va chuyén dén bai tap két tro thai, xi ly
bang phuong phap dong ran.

3.2. K&t qua khao sat cac diéu kién anh huéng dén qua
trinh xr ly khi thai 10 d6t

3.2.1. Khao sat anh huéng clia dung dich chat hap thu

Dé xtr ly cac khi thai c6 chira SO,, NO,, CO c6 thé dung
céc loai dung dich kiem dé hap phu nhw NaOH, Ca(OH),.
Céac dung dich nay cé thé hdp thu cac khi & nhiém tao
thanh cac mudi, cin va thu hoi dé dang [9]:

Ca(OH), + SO, — CaS0,1/2H,0 + 1/2H,0

CaS0,.1/2H,0 + 1/2H,0 +1/20, — CaS0,.2H,0

2NO, + Ca(OH), — Ca(NO,), + H,0

CO + 1/2 O, + Ca(OH), — CaCO, + H,0

SO, + NaOH — NaSO; + H,0

NaSO, + 1/20, — Na,SO0,

CO +1/2 O, + 2NaOH — Na,CO;, + H,0

NO, + 2NaOH — NaNO, + NaNO, + H,0

Dung dich hap thu duoc thir nghiém la NaOH nong do
0,IN; 0,5N; 1,0N va dung dich Ca(OH) 0,01; b&do hoa. Tién
hanh thu xac dinh khi thai tir 16 dét truéc va sau khi di qua
dung dich hap thu. K&t qua khao sat dugc thé hién & bang 1.

TUr két qua thuc nghiém cho thdy dung dich NaOH va
Ca(OH), déu cho hiéu suat hap thu cac khi thai cao. Dung
dich NaOH 0,5N c6 kha nang hap thu cao nhat, hiéu suat xt
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ly cac khi SO,, CO, NO, déu dat trén 99%, cac chi tiéu khi
thai ra mdi trvong déu dat theo QCVN 61-MT:2016/BTNMT,
dung dich nay phu hgp dwgc thye hién cho nghién ciru quy
mo phong thi nghiém. Tuy nhién trén thuc té dé xt ly khi
thai bang phuong phap hdp thu uét thi cling c6 thé st
dung dung dich Ca(OH), dam bao tinh kinh té€ hon. Nong
dd dung dich chat hdp thu duwgc lva chon cho buéc khao
sat tiép theo la NaOH 0,5N.

Bang 1. Két qua khao sat anh huéng clia dung dich chét hap thy

Dung | Nongdotrudckhi | Nongddsaukhi | Hiéusuatxtly
dichhdp | hap thu (mg/Nm?) hap thu (%)

thu (mg/Nm?)

S0, | €O | No, | SO, | CO [NO, | SO, | CO [NO,

NaOH0,IN| 1452 | 1358 | 44,68 | 6,9 | 359 | 25 [ 9525 |197,36]| 944

NaOH0,5N| 140,6 | 1402 | 41,57 | 12 | 15 | 0,2 | 99,15 |99,89|99,52

NaOH IN | 1435 | 1352 | 40,76 | 8,8 | 34,6 | 2,8 | 93,87 |97,44|93,13

Ca(OH),

001N 134,6

1389 | 389 | 1,8 | 189 | 0,5 | 98,66 |98,64|98,71

CaOM) | 1495 | 1407 | 3698 | 42 | 289 | 05 | 97,05 | 9795|9865
bdo hoa

3.2.2. Khdo sat anh huwéng cla chiéu cao dung dich
chathapthu

Dung dich hap thu NaOH 0,5N duoc nap vao thung hap
thu dung tich 80 lit, chiéu cao t6i da clia dung dich hap thu
la 45cm, t6i thiéu la 15cm (6ng dan khi ngap trong dung
dich). Chiéu cao clia dung dich hap thu anh hwéng dén kha
nang hoa tron, khuyéch tan khi vao dung dich. Chiéu cao
dung dich thi nghiém duoc khao sat thay déi tir 15; 25; 35;
45cm. Két qua khao sat duoc thé hién & bang 2.

Bang 2. Két qua khao sat anh hudng cla chiéu cao dung dich chat hap thy

Chiéucao Nongdd truéckhi | Nongddsaukhi | Hiéusudtxa ly
dung | hépthu(mg/Nm?) hap thu (%)

dich hap (mg/Nm?)

thu(cm)| so, | €0 | NO, | S0, | cO | No, | SO, | €O | NO,

15 1286 (1390 139,34 |62 [475 |18 [9518 96,58 |9542

25 1322 [1358 |40,76 |12 |59 |03 |99,09 |99,57 |99,26

35 [1345 [1402 |3876 |11 (46 |03 [99,18 199,67 199,23

45 1306 [1389 |3659 |12 |89 |02 |99,08 |99,36 |9945

Qua két qua thuc nghiém ta thay chiéu cao dung dich
chét hap phu cling ty thuan véi hiéu suat xt ly khi thai. Véi
chiéu cao dung dich la 15cm, hiéu suat x ly la thap nhét,
do luvgng khi thai khuéch tan kém, kha nang hoa tan va hap
thu han ché. Chiéu cao tlr 25cm dén 45cm lwgng chat bi
hap thu hét, hiéu suat dat dén hon 99% va da 6n dinh.
Nhung néu str dung qua nhiéu dung dich chat hap thu gay
lang phi va khé khan cho viéc thu hoi la lam sach binh hap
thu khi tién hanh cac bai thi nghiém, do vay chiéu cao thich
hop dé lvachon la 25¢cm.

Nhu vay diéu kién thich hgp ddi véi dung dich hap thu
dé xtr ly khi thai 1o d6t rac quy mé phong thi nghiém duoc
Iva chon la dung dich NaOH nong d6 0,5N; chiéu cao dung
dich hép thu la 25cm, cac khi thai dwoc xt ly trude khi thai
ra moi truong dat theo QCVN 61-MT:2016/BTNMT.
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3.3. Két qua nghién ctru thir nghiém xir ly tro rac lam
gach khéng nung

K&t qua phan tich thanh phan tro rac sau khi dét

Thuc nghiém dugc tién hanh dét lwgng cho rac nhat
dinh, véi ty 1é 1kg rac kho thu dwoc 0,1 - 0,15kg tro rac, bui.
Tro réc sau khi d6t va bui lang tir cyclon, dé ngudi ding ray
sang min c¢& 0,04mm. Khoang sét duoc lya chon dé phoi
tron dé dong rén vai tro rac dwoc ldy & cac mo khoang sén
céd & Viet Nam la cao lanh, trwong thach, day la nhirng
nguyén liéu kha phé bién va gia thanh thap. Mau cao lanh
duwoc lay tai Phu Tho, trudng thach dugc ldy & Lao Cai.

Thanh phan tro rac va cao lanh, truong nghién cru duoc
tién hanh phan tich bing phuong phap phé huynh quang
tia X (XRF). K€t qua duoc thé hién & bang 3.

Bang 3. Két qua phén tich thanh phan tro rac, mAu cao lanh, mau truong thach.

T Thanhphan Tro réc (%) Cao Trudng
lanh(%) thach (%)

1 | Matkhinung MKN) 28,90 13,66 0,0

2 Si0, 32,46 46,64 71,28

3 Fe,0, 2,39 0,59 0,29

4 Al,0, 3,57 36,00 14,81

5 Ca0 16,24 1,05 0,88

6 MgO 3,12 0 0,0

7 S0, 0,99 0 0,0

8 K,0 6,80 0,79 10,2

9 Na,0 1,48 0,07 2,0

10 TiO, 0,83 0,27 0,04

11 cr 1,73

12 P,0, 0,93

13 Zn0 0,16

14 MnO 0,11

15 Cr,0, 399ppm

16 Cuo 175ppm

K&t qua phan tich thanh phan cho thay trong cac mau
cao lanh, trwdng thach nghién ctu thi ham luwgng SiO,,
Al,O, kha cao rat phl hop dé nghién clru ché tao chat két
dinh theo cong nghé “gelpolyme” dé déng ran tro rac. Con
ddi vai tro rac, bui thi két qua phan tich cho thdy khong
xudt hién cac kim loai nang doc hai nhu Hg, As, Pb, Cd.
bong thoi ham lvgng SiO,, AlLO, cling twong dbi cao. Do
vay viéc dinh hudng xi Iy theo phuong phap déng ran la
hoan toan c6 co s& va kha thi.

Vi vat liéu khéng nung va cong nghé ché tao chat két
dinh khéng xi mang hay “céng nghé bé tébng polyme”,
duwoc nghién clru dva trén sy hinh thanh tir cac chat két
dinh duwoc tao ra bdi sdn pham cda phan (ng gitta dung
dich kiém va céc vat liéu c6 chita ham lvgng Ién silic (Si) va
nhom (Al) véi cac chat don (dé lam xwong bé tong) [6]. Nha
khoa hoc nguoi Phap Davidovits da cé nhiéu nghién clru vé
chéat kiem hoa va da duoc nhan bang sang ché vé chat két
dinh cao lanh st dung kiém kich hoat duwoc goi la
Geopolyme. Loai geopolyme nay dya vao qud trinh nhiét
hoéa cac vat liéu tv nhién nhuv meta caolanh hodc cac san
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phdm céng nghiép khac nhu tro bay, xi nham cung cép
ngudn silic va nhdém, sau dé n6é dugc hoa tan trong kiém
kich hoat rdi thic hién quéa trinh triing hop tao thanh chudi
phéan tlr da ctia chat két dinh [7,8].

Co ché dong hoc phan (rng giai thich qué trinh déng két
va rén chéc clia chat két dinh kiem hoa con dwoc Glukhovsky
giai thich bang co ché qué trinh kiém hdéa bao gdm céc phan
(rng phan htly nguyén liéu thanh dang cau triic on dinh thap
va phan (ng ndi tai. Tridc tién 1a qua trinh bé gay céc lién
két cdng hoéa tri Si-O-Si tao ra lién két Al-O-Si khi pH tang Ién,
vi thé nhém nguyén t6 nay chuyén sang hé keo. Sau dé xay
ra s tich tu cac san pham bi pha hay bdi phan tng noi tai
gilra chiing tao cau triic on dinh thap, tiép theo & giai doan
thir 3 1a qua trinh tao ciu triic ddng déc [10, 11].

Trong qua trinh ché tao, nwéc chi dong vai tro la chat
két dinh cong tac, khdng tham gia ciu trac geopolyme,
khong tham gia phan tng héa hoc ma c6 thé bi loai ra
trong qué trinh bdo duwéng va sdy (khdng giébng nhu xi
mang can thdy héa). Do vay dé thir nghiém qua trinh déng
ran nhom nghién ctru da st dung kiém nhw NaOH, voi dé
phai tron tro rac véi khoang (cao lanh, truong thach) theo
cac ty 1é khao sat khac nhau. Cac mau sau khi dong ran sé
dugc dé kho trong khéng khi 28 ngay roi dem do cuong do
chiu nén. K&t qua khao sat dugc thé hién trong bang 4.

Bang 4. K&t qua khéo st crdng do chiu nén ctia san pham dong ran tir tro
rac vGi cao lanh, treong thach

Tro| Cao |Trwong| X0t |, .. Banh giz.'iczjim CEr(‘yn_g

Mau | réc | lanh thachg 0,2N \(/g)' quan:(;r:dong d%cér;!u

@] © | © |m) Pa)

Cve0 | 500 | 150 0 [90| Maubidinhbét | 6,0
vao khudn

CXv10.30 | 500 | 150 25 | 45| BEmatmin khd | 58

CXv20.30 | 500 | 150 50 |45| Phoitynhigncd | 5,5

mdc

V60 | 500 150 | 0 |90 |COvétrannitsau| 51
dong ran

TXv10.30 | 500 150 | 25 | 45|Covétrannitsau| 50
dong ran

TXv20.30 | 500 150 | 50 | 45|COvétrannitsau| 48
dong ran

K&t qua do cwdng do chiu nén clia vat liéu dong ran dat
tlr 4,8 dén 6,0MPa, dap rng dugc do cling theo tiéu chuan
gach bé téng M5 theo TCVN 6477:2016. Tuy nhién mot s6
méau con co nhitng 16i b& mat cam quan, va hién twong nit
v&. Trong céc ty 1é phdi trén thi chi c6 mau phdi tron tro xi,
cao lanh, xat, voi twvong (’ng mau CXV 10.30 la dat yéu cau,
crong do chiu nén dat 58MPa, dat tiéu chuin twong
duong gach bé téng M5. Nhu vay, phuong phap dong ran
nay hoan toan phu hop véi dinh huéng nghién ctru ché tao
gach khéng nung dung trong xay dwng co ban.

4. KET LUAN

Hé théng |6 d6t rac quy md phdng thi nghiém cong

suat 5kg/h da duwoc nghién ctru diéu kién thir nghiém dé
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dam bao qua trinh xt ly khi thai truéc khi ra moi trudong dat
theo tiéu chuan QCVN 61-MT:2016/BTNMT. Luong tro rac,
bui sau khi dot cling da dugc xi ly theo huwéng san xuat
gach khéng nung bang phrong phéap phéi tron véi mot sé
loai khoang sét ty nhién nhu cao lanh, treong thach, cwdong
dd chiu nén ctia san pham sau khi dong ran c6 thé dat dén
tiéu chuén gach bé tong M5 theo TCVN 6477:2016. Két qua
thuc nghiém nay mé& ra mot dinh huéng nghién ctru maéi
cho qua trinh x ly rac thai theo phuong phap dot, giai
quyét viéc ton dong luu trl rac thai, giam thiéu dién tich
chira rac théi, xt ly rdc hgp vé sinh hon, ddm bao méi
trwdng xanh, sach, dep.
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