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XU LY RAC VUON DOANH TRAI QUAN DPQI
BANG MO HINH LO POT KIEU CQT NHOI

Nguyén Thanh Luan”

Tém tit: Hién nay, tai cdc don vi quan doi chdt thdi rdn sinh hoat dwoc xit Iy chii yéu
bang hai phwong phdp chinh la chon ldp va dot. Viéc dp dung hai phwong phap nay tai
cdc don vi chwa dam bao vé mdt méi trieong do chén lap khéng hop vé sinh va dot dong tu
nhién, gdy 6 nhiém méi truong va anh huong sire khoe ciia cian bg chién si. Nghién ciru
nay ddt muc tiéu thir nghiém 1o dot kiéu cot nhoi dé dé xudt mét phicong dn xir Iy réc thai
vieon nham giam thiéu tac dong dén méi trieong khong khi xung quanh. Voi wu diém la dé
vdn hanh va chi phi dau tw thap do d6 logi 16 dot kiéu ct nhoi da diegc lya chon dé thi
nghiém do phu hop voi diéu kién thuc te tai cdc don vi. Bé lya chon diéu kién phil hop,
nghién ciru da tién hanh voi 4 ché do cdp khi va trang thdi khdc nhau cua rac vuon. Két
qua thir nghiém ban ddu véi cac mau rdc vueon trén mé hinh cong sudt 5 kg/gio cho thdy,
viéc ting cwong cdp gié dé sé rit ngan thoi gian xu Iy. Vi van toc gi6 0,3 m/s, thoi gian
chay la 22 phiit nhanh hon so véi khi dot & vén téc gié 0,08 m/s cé thoi gian chdy 30 pht.
Két qua do dac cdc théng sé 6 nhiém trong khi thai nhuw CO, NOy va SO, déu dao dong &
mike thdp cho thdy 16 dét kiéu cot nhoi cé kha néng xir Iy hiéu qud rdc vieon.

Tir khéa: Lo dét; Rac vudm; Lo dot kiéu cot nhdi.
1. MO PAU

Chat thai ran tai cic don vi dong quan bao gdm cac loai: rac thai sinh hoat (réc thai sinh hoat
truc tiép tir can bo chién si va rac thai nha bép), 14 cdy,... Rac thai sinh hoat gom nhiéu thanh
phan vo co: gidy, bao nilon va nhua.

Chat thai ran (CTR) hitu co phat sinh tir sinh hoat hang ngay tai cdc don vi quan doi néu khong
dugc xur 1y triét dé thi khi thai vao méi truong s& gay anh huong nghiém trong dén méi truong dat,
nude va khong khi. Dudi tac dong moi truong ty nhién cua nhiét do, do 4m va cac vi sinh vat, chét
thai hitu co bi phan hity va san sinh ra cac chat khi nhu: NH," ¢6 mui khai, H,S mui trimg thdi,
sulfur hitu co mui bép cai thdi rira, mecaptan hoi néng, amin mui ¢ uon, diamin mui thit thdi. Khi
thai truc tiép vao kénh rach, séng, hd, ao gdy 6 nhiém moi truong nudce, lam tac nghén dudng nudc
luu thong, giam dién tich tiép xuc ciia nudc véi khong khi dan téi giam DO trong nudc.

Hinh 1. Hinh chén lap rdc tai don vi. Hinh 2. Hinh dot rdc tai don vi.

Khi chét thai rén hitu co phén huy trong nude gay mui hoi thdi, gay pht dudng nguon nude lam
cho thity sinh vat trong ngudn nudc mit bi suy thodi. CTR phan huy va cac chat 6 nhiém khac bién
ddi mau cua nude thanh mau den, c6 mui khé chiu. Ngoai ra tai cac bai rac, bai chon lap CTR
khong hop vé sinh, khong c6 hé thdng xir 1y nude rac dat tiéu chuin, nudc ri rac c6 chira ham
lwong chit 6 nhidm cao néu khong dwoc thu gom, xtr Iy s& thdm nhap vao ngudn nude dudi dat gy
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6 nhiém moi truong nude nghiém trong. Bén canh do, hoa chit va vi sinh vat tir CTR dé dang tham
nhap gy 6 nhidm dit, giy 6 nhiém ngudn nuéc ngim va nhiém vi sinh vat trimg giun va Coliform.
Viée quan ly va xtr Iy CTR khong hop 1y khong nhimg gy 6 nhiém mdi trudng ma con anh hudng
rat 16n t6i stc khoé con ngudi, dic biét dbi véi cac khu nha ¢ ciia don vi dong quan.

Hién nay, tai cac don vi dong quan phuong phap xu ly chat thai ran sinh hoat chi yéu 13 chon
lap va d6t ddng. Voi cac phuong phap dang sir dung dé xir 1y rac sinh hoat tai cac don vi dong
quan hién nay c6 kha ning gy 6 nhiém moéi trudng 16n, anh hudng dén sirc khoe cua bo doi va
nguoi dan xung quanh do anh huong cua mui héi, nude ri rac khi sir dung phuong phap chon lap
khong hop vé sinh va do khi thai khi sir dung phuong phap dot dong. Do do, viéc nghién ctru ché
tao 10 dot kiéu cot nhoi dé xur 1y rac sinh hoat tai cac don vi quan d6i 1a can thiét.

2. VAT LIEU VA PHUONG PHAP THU'C NGHIEM
2.1. M6 hinh thye nghiém 16 dot kiéu ¢t nhoi cong suit 5 kg/gio
a. Nguyén Iy va mé hinh thyc nghiém

Mo hinh 16 dbt kiéu cot nhdi hoat dong theo nguyén tic timg me, cha‘it thai r;“in duge nap vao
qua nap 1o, sau khi nap liéu xong s& tién hanh dong nap 16. Phia trén nap 1o c6 6ng khoi dung dé
thqét khi thai ra ngoai, trén ong kI}éi duoc thiet k@ lo léy mau dé d?.t dau do cﬁa‘thiét bi do qhanh
nham danh gia hiéu qua cua 1o dot. Phia dudi budng do6t ¢6 h¢ thong ghi 10 nham phén phoi khi
cip vao tir phia dudi vao cho qua trinh chay trong buong 16. Ngoai ra, hé thong ghi 10 nay con co
tac dung thu gom tro cin sau khi chét thai ran bi dot hét.

Tai budng ddt c6 cac khu vuc chinh gdm: khu vuc chdy, khu vuc siy va khu vuc nap xép theo
thir tu tir dudi 1én trén. Chét thai rin duoc nap vao s¢ dugc dét chay & khu vuc chay, trong qua
trinh chay dién ra nhiét luong sinh ra s€ gilp sdy chit thai rdn & phia trén tao dleu kién thuan loi
cho qua trinh chay. Phia trén khu vyc sdy 1a khu vyc nap, 1a khu vyc chat thai ran moi duoc nap
vao chd dugc say roi dét chay. Chét thai ran di chuyén tir khu vuc nap sang khu vuc siy va khu
vuc chay dya vao trong luc cua chét thai ran va do qua trinh ddt chay lam giam thé tich.
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MO HiNg L0 BOT VA CAC B0 PHAN CAY THANH é
Hinh 3. M6 hinh [6 dét va cdc bg phin Hinh 4. Hinh thuc té ciia mé hinh l6 dot kiéu
cau thanh. cot nhoi.
b. Vit liéu va kich thuée mé hinh thiee nghiém 16 dot kiéu cot nhoi cong sudt 5 kg/gio
Vit liéu:
- Than 16 d6t bang thép day 5 mm, 16p cach nhiét bang bong thiy tinh day 0,1 m, 16p vo
ngoai dugc son cach nhiét;
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- Nép 16 bing thép day 10mm dugc gin cb dinh vao than 10 bang bulong va c6 16p chiu nhiét
day 2mm; .

- Ong khéi dugc lam bang inox 304;

- Bay 16 bang thép day 10 mm c6 bd phan thu tro xi.

Kich thuée:

Dua vao khéi luong riéng chat thai ran 59 kg/m® va khéi lugng 1 mé 5 kg tinh toan dugc kich
thqérc mf) hinh 16 d6t kiéu cdt nhoi theo cong thuc V = m/D =5/59 = 0,085 m°. Chon thé tich
budng @6t V=0,1 m’.

nd%h
V= 1)
4
Can ct theo cong thire (1) suy ra cac thong so kich thudc nhu sau:

- Buong kinh trong cua budng dét d = 0,4 m;

- Chiéu cao budng dot 1a h=2d = 0,8 m.

Rac vuon 5:(') nzi’ng lugng dao ddng trong khoang 2.326 — 18.608 kJ/kg vdi dac trung 1%1 6.5 1’3
kJ/kg [5] va ton that nhiét qua tuong 16 < 0,5% [3] tir do tinh toan dugc 16p cach nhiét budng dot
bang bong thuy tinh day 0,1 m.

c. Vin hanh mé hinh thwe nghiém 16 dot kiéu cét nhoi cong sudt 5 kg/gio

Cac budc van hanh m6 hinh g‘é)m cap rac vuon vao mo hinh thong qua mat bich gitta than 1o
va nap 10, bat quat cap khi va di€u chinh luu luong phu hop, moi lira dé bat dau qua trinh dot,
dong mat bich gitra than 1o va nap 10, trong qua trinh dot s€ do dac khi thai dé danh gia hiéu qua
cua mo hinh, sau khi két thuc qua trinh dot va nhiét do 1o tré ve binh thuong sé tién hanh thao tro
xi thong qua mat bich ¢ day 10.

2.2. Piéu kién thwc nghiém

Qua trinh thuc nghiém dugc tién hanh trén mé hinh 10 d6t kiéu cot nhdi cong suét 5 kg/gio
v6i rac vuon duoc lay tai cac don vi dong quén thuoc Quén doan 4 trong didu kién thyc té va
khong chura rac sinh hoat c6 khéi lugng riéng chit thai dac trung la 59 kg/rp va do a 4m dic trung
1a 30%. Cac dicu kién thuc nghiém trén m6 hinh gobm: Ché d6 cap gio, ché do cap nhién liéu va
anh hudng cia thanh phan chat thai ran.

2.3. Cac thiét bi, dung cu thue nghiém

a. Thiét bi, dung cu thuc nghiém
- Thiét bi phan tich khi thai Testo 350 XL.
- Thiét bj do tdc do gié Testo 410 — 2.

b. Phuong phap thuc nghiém

Phuong phép do nhanh khi thai: Theo phuong phap CTM 30&34 két hop véi phuong phap
US EPA Method 1 va phuong phap HD-KT-01 do Vién Nhiét d6i moi truong bién soan.

Phuong phap xac dinh van téc va luu lugng khi thai: Theo US EPA Method 2.

3. KET QUA VA THAO LUAN
3.1. Anh huéng caa ché dd cp gi6

Diéu kién thir nghiém:

- Khéi lugng rac cép: 5 kg;

- Thanh phén rac: La cdy kho;

- Thong s6 thay do6i: Toc do gio

+ Khong cap gio;
+ Cap gio thap v = 0,08 m/s;
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+ Cf:lp gi6 trung binh v = 0,15 m/s;
+ Cap gid cao v= 0,3 m/s.

Nong dd khi CO theo ché dé cap gié
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Hinh 5. Nong dg khi CO theo ché dé cap gio.

Mo hinh 16 d6t khong thé hoat dong khi khong cip gid, khi khong cap gié mo hinh 16 dbt s&
tr& thanh mo hinh nhiét phan sinh ra rat nhiéu khi CO va qua trinh nhiét phan nay chi dién ra
dugc khoang 5 phut s& két thiic do khong c6 ngudn cung cap nhiét cho qua trinh nhiét phan.

Dbi véi cac ché do cap gid khac nhau qua trinh hoat déng ctia mé hinh dién ra twong dong voi
ndng d6 khi CO ting 1én tir tir rdi sau d6 giam xudng theo chu ky do qua trinh sut xudng cta chét
thai ran trong 10. Do dic thu ciia 16 d6t nén chat thai ran phia trén dugc siy trudc khi bi d6t nén
s0 Vo1 luc moi nap lidu thi thong sb khi CO giam dan do qua trinh dét chat thai ran dién ra tét
hon. Ché d¢ cap gi6 anh huong t61 thoi gian d6t ciia 1 mé, téc do cap gid cang cao thi thoi gian
dbt s& duge rit ngan. Toc do cap gio cao hodc thap ban dau s& 1am sinh khoéi nhiéu do viéc chay
ctia chit thai rin khong tot, nhung viéc cap khi téc d6 cao gitip cho qua trinh chay dién ra nhanh
hon sau khi chét thai ran bat dau tu chay dugc. Do do, viée cap gio6 nén diéu chinh theo ting giai
doan chay nham dam bao hiéu qua chay tot nhit cua chit thai rin trong 10.

3.2. Anh huéng ciia ché d cip nhién liéu
Diéu kién thir nghiém
- Khéi lugng rac cap: 5 kg;
- Thanh phén rac: La cay kho;
- Ché do cap gio: Cap gi6 trung binh 0,15 m/s;
- Thong s6 thay d6i: Ché d9 cap nhién liéu
+Cép 1 mé 5 kg;
+ Cip 2 luot mdi lugt 2,5 kg.
Nong dd khi CO theo ché d6 cip nhién liéu
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Hinh 6. Nong d¢ khi CO theo ché dé cap nhién liéu.
Viéc cap nhién lidu 1 1an/mé lam cho khi CO va khéi phat sinh nhiéu trong giai doan ban dau
va kéo dai hon so voi cap nhién liéu 2 lan/mé nguyén nhan la do khi cap 1 lugng chat thai ran
16n s€ dién ra qua trinh nén tu nhién cta nhién liéu lam chat thai ran kho chay hon. Thoi gian dot
cua ché d6 cap li€u 2 1an/mé nhanh hon ché d6 cap li¢u 1 1an/mé khoang 1 phut.
O ca 2 ché d6 cAp nhién lidu déu dién ra qua trinh ting giam CO theo chu ky do viéc chat

0

Tap chi Nghién citu KH&CN quin su, S0 Dic san HNKH dinh cho NCS vi CBNC tré, 11-2021 219



Hoa hoc - Sinh hoc - Moi truong

thai ran sau khi chay hét s& bi sut xuéng dé don chét thai ran xudng tiép tuc dbt.

Qua hinh 6 co th¢ thiy rd ¢ phit thir 10 ciia ché do cap 2 lan/mé CO dot ngdt tang cao,
nguyén nhén la do cap liéu lan 2, sau khi cép liéu lan 2 luong CO phat sinh 16n hon giai doan 1
do lugng chat théi ran cua giai doan 1 chay chua hét hoan toan da dugc bd sung thém.

3.3. Anh hwéng ciia thanh phin nhién li¢u

Diéu kién thir nghiém

- Khéi lugng rac cap: 5 kg;

- Thé}nh phan rac: La cay kho, co tuoi; ) .

- Ché do hpat déng: Cap gio trung binh 0,15 m/s, rac cap 1 lan/mé;

- Thong s6 thay doi: thanh phan rac

+ L& cay kho;
+Co tuoi; o
+ Hon hop rac vuon thuc t€ gom 14 cdy kho va cé tuoi.

Néng dd khi CO theo loai nhién liéu
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Hinh 7. Nong dg khi CO véi cdc thanh phan nhién liéu.

Chat thai ran c6 do am cang 16n thi thoi gian dét cang 1au tuong ng co tuoi s€ co thoi gian
dbt cao nhét sau do6 1a hdn hop gbm 14 cdy, co tuoi va cudi cung 12 14 cay kho.

D6 am cao cua chat thai rin dan t6i phat sinh nhidu khéi trong qué trinh ddt, trong qué trinh
dot ¢ tuoi giai doan dau phat sinh mot Iuwgng khoi rat 16n do d§ am cao cua co tuoi anh hudng
t61 hiéu qua chay nhung voi cau tao ctia 10 dot nén sau khi cé tuoi bat dau chay thi qua trinh chay
dien ra kha nhanh do nhiét lugng sinh ra tir qua trinh chay s€ say co tuoi chua chay tao di€u kién
thuan lgi cho qua trinh chay.

Déi voi chat thai rin c6 d6 am vira phai nhu trudng hop cta hdn hop 14 cdy va co tuoi 16 ddt vin
lam viéc hi€u qua tuy nhién nong do trung binh ctia khi CO van cao hon so véi viéc dot 1a cay kho.
3.4. Panh gia hiéu qua ciia md hinh 10 d6t Kiéu cot nhoi

Diéu kién van hanh mé hinh nhu sau:

- Ché d6 cap gié: Piéu chinh theo ting giai doan, trong d6 giai doan 6n dinh giir muc gid
trung binh;

- Che d0 cap liéu: 1 lan/mé;

- Khoi lugng chat thai ran: 5 kg/mé;

- Thanh phan chat thai rdan: Hon hop rdc vuon véi thanh phan chinh 1a 14 cdy kho & trang thai
tu nhién.

Bing 1. Két qua do dac khi thdi lo dot cét nhoi voi nhién liéu la rac vieon.

STT | Thongso | So li¢u do dac | QCVN 61-MT:2016/BTNMT
1 SO, (mg/m°) <10 250

2 NO, (mg/m®) <10 500

3 CO (mg/m’) 2416 250

4 0, (%) 20,63 6-15
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N6ng do khi CO trong qua trinh dét cla
md hinh 16 d6t kiéu cdt nhoi

Q phut
1 2 34 5% & 7 8 210111213 141%1617 18102020 222324 25262728

Hinh 8. Nong dg khi CO trong qud trinh dot ciia mé hinh 16 dot.

Nong do khi SO, va khi NO, thip dudi ngudng phat hién cta thiét bi do nhanh Testo 350 XL,
khi SO, thap 1a do ban chét thanh phan nhién liéu khong chtra hop chét Ivu huynh. Ddi v6i khi
NO, do qua trinh d6t ty nhién va chi ddt 1 cap nén viéc sinh khi NO, khong déng ké. Do thanh
phan 2 thong sb khi thai nay nim dudi ngudng phat hién cta thiét bji nén hinh 8 chi thé hién ndng
d6 khi CO theo thoi gian ctia qua trinh d6t ctia mé hinh.

Nong d6 khi CO c6 gia tri trung binh dat QCVN 61 MT:2016/BTNMT, tuy nhién, trong qua
trinh d6t c6 thoi diém nong d6 CO cao dén 567 mg/m®. Nong d6 khi CO trong qua trinh dot tang
giam lién tuc do qua trinh chay va qué trinh sut ciia chat thai rin nhung nhin chung thi nong do
khi CO ¢6 xu huéng giam theo thoi gian vi rac ¢ phia trén dugc sdy nho nhiét cia qua trinh dét
phia day 16 1am qua trinh chay cua rac dién ra d& dang hon. Viéc ndng d6 khi CO c6 thoi diém
cao hon QCVN cho phép 1a khong thé tranh khoi do 16 d6t chi dét 1 cap trong diéu kién chay tu
nhién. Thoi gian xir Iy hét 5 kg rac vuon 1a 28 phit cin cir vao nong do khi CO (sau 28 phiit thi
ndng d6 khi CO < 10 mg/m°).

4. KET LUAN
Két qua thir nghiém ban dau v6i cac mau rac vuon trén mo hinh cong suat 5 kg/gid dua ra
duge mbi quan hé nghich chiéu gitra thoi gian xir 1y va van téc cdp gié. Vi van tde gio 0,3 m/s,
thoi gian chay 1a 22 phut nhanh hon so voi khi d6t & van toc gio 0,08 m/s c6 thoi gian chay 30
phat. Két qua do dac cac théng sé 6 nhiém trong khi thai nhu CO, NO, va SO, déu dao dong &
mirc thip cho thay 10 d6t kiéu cot nhdi co kha nang xir Iy hiéu qua rac vuon.
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ABSTRACT

GARDEN WASTE DISPOSAL IN THE MILITARY BARRACKS
BY MODEL OF PACKED BED INCINERATOR

Currently, at military barracks, domestic solid waste is mainly treated by two main
methods: landfilling and burning. The application of these two methods in units is not
environmentally safe due to unsanitary burial and natural burning, polluting the
environment and affecting the health of soldiers. This study aims to test the packed bed
incinerator to propose a treatment option for garden waste to minimize the impact on the
surrounding air environment. With the advantage of being easy to operate and low
investment costs, the packed bed incinerator was selected for researching because it is
suitable for the actual conditions at military units. To select the right conditions, the study
was conducted with 4 air supply modes and different states of garden waste. The initial
study results with garden waste samples on the 5 kg/h capacity model show that
increasing the air supply will shorten the treatment time. With the air supply speed of 0.3
m/s, the burning time is 22 minutes faster than when burning at the air supply speed of
0.08 m/s with a burning time of 30 minutes. The measurement results of pollution
parameters in the exhaust gas such as CO, NO, and SO, all have low pollutant
concentrations at low levels, showing that the packed bed incinerator is capable of
effectively treating garden waste.

Keywords: Incinerators; Garden waste; Packed bed.
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