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TRUONG PAI HOC VAN LANG
KHOA MOI TRUONG

PE THI, PAP AN/RUBRIC VA THANG DPIEM
THI KET THUC HQC PHAN
Hoc ky 1, nam hoc 2024-2025

I. Thong tin chung

Tén hoc phan: | Quan ly chat thai ran sinh hoat

M4 hoc phan: | 7LMSWM40453 S4 tin chi: | 3
M& nhom 16p hoc phan: | 241_71MSWM40453_01
Hinh thace thi: Tw luan Thaoi gian lam bai: | 90 | phat

[J D& thi c6 sir dung phan mém riéng | GV ghi cu thé tén phan mém: ............

.................................................

Thi sinh dwec tham khdo tai li¢u: Co [ Khéng

Giang vién nop dé thi, dap an bao gdm ca Lan 1 va Lan 2 trwéc ngay 17/11/2024.
Céch thic np bai (Giang vién ghi rd yéu cau): ca 3 phwong thiic
- SV g0 truc tiép trén khung tra 1i cua hé thdng thi, co thé ké bang, insert hinh anh trong
khung tra loi;
- Upload file bai lam (word, excel, pdf...);
- Upload hinh anh bai lam.

1. Format dé thi

- Font: Times New Roman

- Size: 13

- Quy udc dit tén file dé thi:

+ M4 hoc phan_Tén hoc phan_M4& nhdm hoc phan_TUL_De 1

+ M4 hoc phan_Tén hoc phan_Ma nhdm hoc phan TUL De 1 M3 dé (Néu si dung nhiéu
md dé cho 1 lan thi).

2. Giao nhan deé thi

Sau khi kiém duyét dé thi, dap an/rubric. Truéng Khoa/Bd mon giri dé thi, dap an/rubric
vé Trung tam Khao thi qua email: khaothivanlang@gmail.com bao gom file word va file pdf
(nén lgi va dat mgt khau file nén) va nhin tin + ho tén nguoi gui qua sé dién thoai
0918.01.03.09 (Phan Nhat Linh).
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I1. Céc yéu cau caa dé thi nham dap &ng CLO
(Phdn nay phdi phdi hop véi thdng tin tir dé ciong chi tiét cia hoc phan)
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Ky
higu
CLO

Noi dung CLO

Hinh
thirc
danh gia

Trong sé CLO
trong thanh phan
danh gia (%)

Cau
hoi
thi so

Piém
i)
toi da

Lay dir
liéu do
lwong

Mire dat
PLO/PI

(1)

(2)

3)

(4)

©)

(6)

()

CLO1

Xay dung ké hoach va
trién khai khao sat
thuc té, phan tich, xac
dinh thanh phan va
tinh chét chét thai ran
sinh hoat; Dy bao
ngudn phét sinh, thanh
phan, khéi luong chat
thai rén sinh hoat cua
khu vuc thiét ké dén
nam quy hoach

Tu luan

33,3%

CLO2

Phan tich lya chon
phuong an thiét ké hé
thdng ky thuat quan ly
chét thai ran d6 thi
phl hop véi diéu kién
cua khu vuc thiét ké

Tu luan

33,3%

1,4

CLO3

Tinh toan tirng khau
cling nhu toan bo hé
thng quan ly chét thai
ran ddi voi khu vuc
thiét ké. Trong d6 bao
gdém phan tich lya chon
phuong an k¥ thuat phu
hop, tinh to&n nhu cau
trang thiét bi va nhan
cong can thiét cho timg
nam trong tuong lai,
tinh toan thiét ké va thé
hién ban vé ky thuat &
cac cong trinh xay dyng
(tram trung chuyén,
tram phan loai lan hai,
nha may ché bién
compost, nha may san
Xuit biogas, bai chén
I4p hop vé sinh), tinh
chi phi can dau tu va
van hanh hé thong da
thiét ké

Tu luan

33,3%

Chu thich céac cét:

(1) Chi'li¢t ké cac CLO duoc danh gid boi dé thi két thic hoc phdn (twong g nhwe dia mé ta trong
dé cuong chi tiét hoc phan). Luru y khong dua vao bang nay cac CLO khdng dung bai thi két thac hoc
phan dé danh gid (cé mét s6 CLO dwoc bo tri danh gid bang bai kiém tra giza ky, ddanh gid qua du
dn, do &n trong qua trinh hoc hay cac hinh thize danh gid qua trinh khac chir khong bé tri danh gid
bang bai thi két thic hoc phan). Triong hop mét sé CLO vira diwoc bé tri danh gid qud trinh hay giira

ky Vira dwoc bo tri danh gid két thic hoc phan thi van dira vao cét (1)

(2) Néu ngi dung ciia CLO tuong ung.
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(3) Hinh thic kiém tra ddanh gid cé thé 1a: trdc nghiém, tw lugn, du dn, do &n, vdn dap, thic hanh
trén may tinh, thyc hanh phong thi nghiém, bao cao, thuyét trinh, ..., phit hop Véi néi dung cia CLO
vamo ta trong dé cwong chi tiét hoc phan.

(4) Trong s6 mize dé quan trong cua tirng CLO trong dé thi két thuc hoc phdn do gidang vién ra dé
thi quy dinh (mang tinh tuong doi) trén co sé Mike dg quan trong cua tung CLO. Ddy la co so daé
phan phoi ty 1é % sé diém toi da cho cdc cdu hoi thi dung dé danh gid cic CLO twong g, bao dam
CLO quan trong hon thi dwoe danh gid véi diém sé toi da I6n hon. Cot (4) dimg dé hé tro cho cot
(6).

(5) Liét ké cac cau hai thi sé (Cau hdi 6 ... hodc tir cAu hdi so... dén cau héi so...) ding dé kiém
tra nguoi hoc dat cac CLO twong ung.

(6) Ghi d@iém so téi da cho moi cau héi hogc phan thi.

(7) Trong trwong hop day la hoc phan cét 18i - st dung két qud déanh gia CLO ciia hang tuong ung
trong bang dé do heong ddanh gid mirc dg nguoi hoc dat dwoc PLO/PI - can ligt ké ky hi¢u PLO/PI c6
lién quan vao hang twong iing. Trong dé curong chi tiét hoc phan ciing can mo ta ré CLO twong g
cua hoc phan nay sé duwoc sir dung 1am di liéu dé do heong danh gid cic PLO/PI. Trirong hop hoc
phan khéng c6 CLO nao phuc vu Viéc do lwong danh gic mirc dat PLO/PI thi dé tréng cét nay.

I11. N§i dung cau héi thi

Cau héi 1: (2 diém)

So sanh qué trinh phan hay ky khi va hiéu khi: qua trinh, san pham, diéu kién cua qué trinh.
Cau héi 2: (3 diém)

Thanh phé Tan An xac dinh st dung qua trinh i compost dé xu ly chat thai ran hitu co ¢6 kha
nang phan huy sinh hoc trong chét thai ran sinh hoat, biét thanh phan chat thai sau khi phan
loai tai nguon van con lan nhiéu tap chat nhu sau:

- Chét thai thuc pham: 84,5%

- Rac vuon: 8,3%

- Vo dira, sau riéng: 6,8%

- Chét thai nhua: 0,4%.

1) Sinh vién hay nhan xét vé chat luong chét thai sau phan loai tai nguon? Loai chat thai nao
dugc str dung trong qué trinh G compost (1 diém)

2) Xac dinh khéi luong chét phu gia duoc str dung trong qué trinh a compost, biét: (2 diém)

- 1000 tan chat thai/ngay véi do am dat 70%, ty 1é C/N = 12 va N dat 5% theo khdi luong
kho cua chat thai:

- Chon phu gia 1a rom, voi do 4m 13 17%, C/N = 350, va N dat 0,2% theo khéi lwong kho
Cua rom.

- Sinh vién xac dinh d6 am sau qué trinh phdi tron?
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Cau 3: (4 diém)
1) Trinh bay thiét ké 16p 16t day ciia 1 6 chon lap hop vé sinh (1 diém)

2) Tinh lugng khi c6 the thu hoi duoc tir chat thai ran chon lap tai BCL Phudc Higp 1 véi
thanh phan chat thai nhu sau (3 diém):

Thanh phan Phan trim khdi Do am (%)
lwong wot (%)
Réc thuc pham 66,20 88,66
Gidy 2,00 27,30
Réc vudn 8,66 56,00
Biét:

- Pay la nhém chat thai ran phan hay nhanh

- Thoi gian sinh khi trong vong 5 nam ’ ’

- Xac dinh lugng khi ¢6 thé thu hoi cho 1000 tan CTR dugc chén lap.
Cau 4: (1 diém)

Sinh vién hay trinh bay hé théng thu hoi khi va phat dién tai bai chdn lap Pa Phudc.
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Phan cau
héi

Noi dung dap an

Thang | Ghi
diém | chu

. Tw luan

Caul

2,0

So sénh quéa
trinh phan
hay ky khi
va hiéu khi:
qua trinh,
san pham,
diéu kién
cua quéa
trinh.

U compost la mdt qua trinh phan huy chit thai rin hiru co nho vi sinh vat trong
diéu kién moi trudong néng, am véi sw tham gia cua oxy. Vi sinh vét tham gia vao
qué trinh compost gdm ¢6 vi khudn, actinomycetes, ndm, nguyén sinh dong vat,
trin va 4u tring (Diaz va cdng sy, 2002 : 12.3). Qud trinh & compost chi phan hiy
duoc cac thanh phan hiru co c6 kha niang phan hiy sinh hoc trong chét thai ran sinh
hoat. Phuong trinh phan tmg duoc trinh bay nhu sau :

Chét hitu co c6 kha ning phan hiy sinh hoc + vi sinh vt + O, — té bao vi sinh vat
méi + min hitu ¢ + CO, + H,O + NH; + SO4” + ... + nhiét

Phan hity ky khi 1a mot qua trinh phan hiy sinh hoc chat hitu co nhd vi sinh vat
trong diéu kién khéng ¢6 oxy. San pham ciia qua trinh phan huy ky khi Ia biogas
va chét hitu co da phan huy. Biogas 1a hdn hop khi sinh hoc ¢6 thanh phan chinh [a
CH, va CO,. Biogas dugc ding dé sudi Am hodc chuyén hoa thanh khi thién nhién
hay duoc dung dé san xuat dién va nhiét. Qua4 trinh phan huy ki khi cta chét thai
hiru co dugc biéu dién trong phwong trinh sau:

CHyO-Ny — nCyHOyN, + mCH4 + sCO, + rH,O + (d-nx)NH;
(s=a—nw—-wvar=c—ny—2s)

Hoac:

Phén huay ki khi
—_—

Hop chét hitu co CH, + CO, + H, + NH; + H,S

Diéu kién cua qué trinh:
- Phan huy compost

Thong sb Khoang gia tri

D6 4m 50-60%, toi wu khoang 55%.

Kiém soat nhiét dé 55-60°C trong t6i thiéu 3 ngay. Néu nhiét

Nhiét dd ; : ey
Rkl dd vuot qud 66°C, hoat tinh sinh hoc s€ gidm ding k€.

6,0-7,5. Néu pH 16n hon 8,5 s¢ gdy that thodt nito trong chat

pH thai dudt dang NH,

Chat dinh dudng
Nhu ciu khong khi

Ty 1& C/N=25-35, 101 uu & 30.
Oxy 5-15%

Kich thude chét thai Khi

3-50 mm. Kich thuéc nhé hon 3 mm s& han ché kha nang thﬁng

R oc vao ham lugng chat hiru dé am, kich thude
Mitc 36 xfo trbn Tuy thudc vao ham luong chat hitu co, dé am, kic oc

1u6ng 1, didu kién thoi tiét.

- Phan huy Ky khi: san pham khi sinh hoc
pH: 6,7 - 7,4

Nhiét do: (1) tir 25°C dén 40°C (khoang mesophilic) va (2) tir 50°C

dén 65°C (thermophilic).
Ty 1¢ C/N: 20 - 30
Thoi gian : Thoi gian t ¢ cong nghé ki khi kho thuong trong

khoang 14 dén 60 ngay, trong khi cong nghé ki khi wot vao khoang 3

dén 7 ngay.

Nong d¢ tong chat ran: qué trinh phan huy ki khi uét c6 ndng do chat
ran tong cong tir nho hon 15% va phan huy ki khé ¢6 nong @6 chat

ran tong cong l6n hon 15-20%.

0,5

0,5

0,5

0,5
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Khuay tron. Muc dich cua viéc khuay tron trong bé u 1a dé ting kha

nang tiép xUc cua nguyén lidu voi cac vi khuan, tao diéu kién cho

qué trinh phén huy dugc dién ra nhanh hon.

Tuan hoan nuéc ri rac. Sir dung cong nghé co tuan hoan nudc ri rac

s& khic phuc duoc cac khé khin do khudy tron, dic biét trong truong

hop chat thai c6 ham luong chit rin cao.
Cau 2 3,0
Sinh vién Nhan xét: Céac chat hitu co phan huy sinh hoc cham bao gém vo dira, | 0,2
hay nhan V6 Sau riéng va canh cdy, ddy 1a loai chat thai mat nhiéu thang hozc
xét vé chat | tham chi mot nam dé phan huy.
luong chat
thai sau Dbi véi chat thai khéng phan hity sinh hoc 1a nhwa chiém ty 1¢ 0,4% 0,2
phan loai tai | tong khdi lugng chét thai tiép nhan bao gom chai va tdi nhya. Tuy
nguon? chi chiém mét phan nho trong lugng nhung tin suat xuat hién kha

nhiéu.

Dé cai thién budc phan loai theo hudng lam phan compost, chat thai 0,2

ran nén duoc loai bé phan chit hitu co khoé phan huy sinh hoc va chét

thai nhya.
Loai chat - Thanh phan c6 thé thuc hién compost 1a: réc thuc pham, rac vuon 0,2
thai nao - Thanh phan vo dira, vo sau riéng: 1am vat liéu phdi tron, chat don
duoc str tao d6 rong cho luéng u 0,2
dung trong
qua trinh u
compost
Xéc dinh Goi X 1a lwgng phu gia s& phdi tron hang ngay (tin/ngay) 0,5
khéi luong
chitphugia | € 1000(1 —0,7)12.0,05 + X(1 — 0,17).350.0,002
dugcC su N 1000(1-0,7).0,05+ X(1-0,17).0,002
dung trong
quatrinht | > X = 361,4 tin rom/ngay
compost 0,5

Xac dinh do am ctia hdn hop sau phéi tron

1000 x 0,7 + 361,4 x 0,15 5590 0,5
B 1000 + 361,4 T OI

> Do 4m ciia hdn hop dat didu kién ti uu trong khoang 40 — 60% 0,5
Cau 3 4,0
Trinh bay Lop e chon lip 1,0
thiét ké 16p
16t day cua 4|L_('>'p dit, cét min, 20 - 30 em

A A A ap vai dia chat > 2 mm
10 Cth.Iap ‘.;:Q-_i-f_‘;; O ;+L0Exhu n;.rdcri rdc ¢6 bé day > 30 cm, hé sd thim K < 107 em/s
hqp V¢ sinh —_ | () 100 dia cht = 2 mim
-Lé’p dit sét ddm nén c6 ké sb thim K < 107 em/s, bé diy = 60 cm
'—. Lép dét tr nhién

Tinh luong | Gia sir mau chat thai ran c6 khdi luong 100 kg. S6 ligu tinh do am
khhl' EO thé | cua mau chét thai ran dugc trinh bay trong Bang 1
thu hol
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duoc tur
chét thai ran
chon l4p tai
BCL Phudc
Hiap 1 voi
thanh phan
chat thai
cho truéc

Bang 1 S6 lidu xac dinh d6 am cua chat thai rin

Thanh Do
phan am | Khéilwong | Khdilweng

Thanh phan (%) (%) wat (kg) kho (kg)
CTR phén hiy nhanh 76,86 12,77
Réac thuc
phim 66,20 | 88,66 66,20 7,51
Gidy 2,00 27,30 2,00 1,45
Tre, rom, la
cay 8,66 56,00 8,66 3,81

Xac dinh cong thirc phan tir cia mau rac khé (0,5 diém)

Thanh | Khéi lwgng Khéi lweng cac nguyén t (g)

phan | kha(kg) | ¢ | H| o | N[ s |Tro
CTR Phan hay nhanh
gf:‘;"rf] 7.510  [3604,80/480,64/2823,76(195,26(30,04/375,50
Gidy 1.450  [630,75(87,00(638,00| 4,35 |2,9087,00
Racvuon| 3.810  [1821,18[228,60[1447,80[129,54[11,43|171,45
Tong 12.770  |6056,73[796,24{4909,56(329,1544,37/633,95

Téng s6 mol ciia cac nguyén té trong
thanh phan rac (0,5 diém)

C|I[H|O|N]S

CTR phan huy nhanh

504,3)788,4{306,8)23,5|1,4

CTPT ciia CTR PHSH nhanh: Cz,H34013N (0,5 diém)

C22H34013N + 7,75H20 = 11,625CHa4 + 10,375CO2 +

NHz (0,5 diém)
520 186
456,5 17
12770 4568
11211 417
Thanh | Khéilugng | CHC phan hity nhanh (0,5 diém)
phan khi rieng KL khi (g/100 |T/tich khi (m3/100
(kg/m°) kg) kg)
CHs 0,7176 4568 6,366
CO2 1,9783 11211 5,667
NHs 0,7721 417 0,540
Tong 12,573

Rac PHSH nhanh
75% x 12,573 = 9,430 (m*/100 kg)

0,5

0,5

0,5

0,5

0,5

0,5
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Tbc do phat sinh khi khi cuc dai (0,5 diém)

25 2% 9430

— 3 /0%
2 z = 3772(m>/nam)
Vi2=%x1xh=1,886 (m°)
V23=%x1x (h+ 3/4h) = 3,301 (m®)
Va.3=Y% x 1 X (3/4h + 2/4h) = 2,357 (m°)
Vaa=Y x 1 x (2/4h + 1/4h) = 1,414 (m3)
Vis=%x 1 x (1/4h +0) = 0,472 (m)

Cubi nam|[Téc dd sinh khi (m3nim)|Lwong khi (m?)
0 0
1,886
1 3,772
3,301
2 2,829
2,357
3 1,886
1,414
4 0,943
0,472
5 0,000
Tong 9,430
Cau 4 1,0

Sinh vién Hg thong thu hoi khi cua béi chon lap Da Phudc, sinh viéncantra loi | 1,0
hay trinh 4y sau (moi y 0,25 diem)

bay hé - Hién nay, BCL Pa Phudéc chi méi thu hoi khi tir 1 phan nho
thng thu cta 1 & chdn lap, chua thu toan bo khi tir cac &

hoi khi va - Ty lé khi CH4: CO2 giao dong quanh gia tri: 55%:45%

phat dién tai - Khi duoc din vé hé thong dot va phat dién, hién nay dbt bo 5
bai chon lap phan va phat dién 1 phan

Pa Phudc - Hién da hoan tat lip dat 2 may phat dién tir khi bai chon Iap.

Piém tong | 10,0

‘ TP. Ho Chi Minh, ngay 16 théang 12. ndm 2024
Ngwoi duyét de Giang vién ra de

TS. Ho Thi Thanh Hién TS. Huynh Tan Loi
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