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Define and classify waste.
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Differentiate between Biochemical and Thermochemical Conversion of waste.

04

(“)

Aol GLIRIB(HSE wa AH3 56 2UIdR A dsldd $2.

oY

1gram of a MSW sample is heated at 105°C for 24h and the weight of the dried
material is found as 0.9g, which is further heated in a furnace at 950°C for 7min in
absence of air by putting the lid of the crucible. The weight loss is found as 0.3g.
There meaning material is cooled with lid cover. When the temperature reaches to
ambient temperature, its lid is opened and it is further heated in an oven at 750°C
for half an hour in presence of oxygen. After cooling the material, the residual mass
of the material is found as 0.14g. Determine the moisture content, volatile matter,
ash and fixed carbon of the waste.
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An industrial waste water is tested for measuring BOD5 value. The waste water is
diluted 100 times with dilution water before it is use in the test. The OD of one real
and blank sample are determined, which is 10 ppm. Other two BOD bottles filled
with real and blank sample are incubated for 5 days at 20°C. After 5 days the DO
value of the real and blank samples are found as 3 ppm and 9.7 ppm respectively.
Calculate the BOD5 of the original waste water sample. If 5 ml of microbial seeds
are used in the preparation of 300 ml dilution water, how the BOD value will differ.
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Q.2 (@) | Define Pyrolysis and Gasification. 03
ust2 | () | vl via dRils32ue «il carul quil, 03
(b) | State the advantage and disadvantage of combustion. 04
(W) | 5¢leistl SlAel Wl AR SlAUEL ¥l o¥
(¢) | Adry MSW has the following composition on mass basis:C: 40 (%), H: 5 %, O: 30 07
% and Ash:25 %. Determine the stoichiometric oxygen requirement for the
combustion of the MSW. Assume the ash as inert and average molecular weight of
ash is 56. If the ratio of nitrogen to oxygen in air is 4:1 (v/v), determine the
stoichiometric requirement of air.
(5) | UM MSW HiAB[&s 118 «{[As{] el $1U D: C: 40 (%), H: 5 %, O: 30 % 09
A2L: 25 %. MSW el sH042lel HI2 stoichiometric w(5d%eloll e RAULd <155
5. AW (105U dF IR el Avie] ARALUA UKL, doset 56 B. %] SdIHi
allep2lael ol WL[su%eledl ARNTR 4:1 (viv) €Y, dl edlsfl R1e(sAN[2s
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OR
Q2 (@) | Define Incineration and Combustion 03
g2 | (4 | SleteiRelel Wa StQleledl ] quil 03
(b) | Compare Incineration and Gasification. 04
(W) | S(te12lel W AR [552Uste1l AW IHEIL 521 o¥
(¢) | A MSW has following composition on mass basis: 07
C: 35.5%, H: 4.8%, O: 25%, N: 0.40%, S: 0.15%, Cl: 0.55%, Moisture 26% and
Ash 7.6%. Assume average molecular weight of ash as 56. Determine the
molecular formula and heating value on dry basis as well as on as received basis of
MSW using the following equation
HHV(MJ/kg) = (0.3516*C)+(1.16225*H)-(0.1109*0)+(0.0628*N)+(0.10465*S)
() | MSW el A1y[es H1RQ o{lAeil 21l B: 09
C: 35.5%, H: 4.8%, O: 25%, N: 0.40%, S: 0.15%, Cl: 0.55%, @19 26% ol A2l
7.6%. Uuds} AL URHIQ, Aol 56 HIRL. oflAeil UHIS5AeA) GUALIL 53] Ys
6] AU MSW o1l WIH A 18R URH 1, Yt A E1[291 Y& 155 51
HHV(MJ/kg) = (0.3516*C)+(1.16225*H)-(0.1109*0)+(0.0628*N)+(0.10465*S)
Q.3 (a) | Define Anaerobic Digestion of waste and Fermentation. 03
ust3 | () | desil WeiR1oils sLgslst el s3220e UlsUlefl catlul qudl 03
(b) | Explain the dry milling method for production of ethanol through waste. 04
(W) | deuiell selldell Gallest HI2 SIA MG Ueg(d AHd), oY%
(c) In a high rate biogas plant food waste is anaerobically digested to produce biogas. 07
The slurry contains 8 % of solid food grains. The elemental composition of the food
grains on dry basis is C: 58%, H:8%, 0:26%, N:8% (mass basis). Around 80 % of
the food grains are converted to biogas and all the converted hydrogen forms
methane. If the flowrate of the slurry is 4500 liter per day, calculate the rate of
biogas (CO2 + CH4) production
(5) | G €3 WY Wiodsll WIE sUUA IR Gdst sl HIe WetlRl [ s6] 09
yydHi w1d 8. WU 8% 1552 welles SlU B. Yvs 16l WAL wsiloseil
YA WUsil C: 58%, H:8%, 0:26%, N:8% (UM[ES HIUR) 8. dIAHI 80%
ot 1% WIRNAAHE 1UIARA U B el dHIM 1UIdRd eloSloset [HAel olstid
8. %) w@lell udls €2 4500 (@2 Uld (edd S, dl WRNAY (CO2 + CH4)
Bllestell e2+il 2A1d7] 53
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Q.3 (a) | Draw only the mechanism of Anaerobic Digestion of waste. 03
Usl3 | () | deell WelR1[04s SIgAetetl HiA Ugg(d £1R). 03
(b) | Explain the wet method for production of ethanol through waste 04
(W) | deuiell selldell Galest HI2 A2 Usgd Al oY




(c) | A food waste is digested through thermochemical as well as biochemical routes. 07
The energy requirement through thermochemical route is 30% higher than the
biochemical routes. Whereas the sugar production per unit mas of food wastes is 20
% more in 1st case than that of 2nd case. Compare the pre-treatment energy
efficiency for these two routes
(5) | viRisell su AHlBMse qHos oiiR3Mse HPM iRl uddidi wd 8. 09
l3 e HIol g1 Gostetl weRuLd WREMsE 1oL 52D 30% dY 8. 2RLR
WY SUeAL A5H HIY €16 Y2IRe] Gllest ol [SRUIMI Sl Ul [SR41Mi
20% Ay 8. 341 Q HIoI HI2 Yd-uRAR Glost slleid el deeil 530
Q.4 (a) | Enlist various factors affecting combustion process. 03
Usta | () | 5221 UlsUlal WAR Sl [aldy yRuos] «lugil 52U 03
(b) | Discuss the disadvantages of bio oil. 04
(@) | ol 20\ 8eatl A 1ALl uUl S oY
(c) | Discuss various properties of biogas. 07
() | DAYl (clay dperalsf uul 5. 09
OR
Q.4 (a) | Discuss the steps involved in gasification process. 03
usla | ) | ARis3eLet ulsAiHi NG uatglefl uul 520 03
(b) | Discuss the advantages of gasification. 04
@) | AR(E3ActL s1ULIRANA AU 52, oY
(c) | Discuss the factors affecting the biogas production. 07
(5) | MRIOY Gllgsta WA 53l URWNA] YU[ 53, 09
Q.5 (a) | Match the following 03
A B
Green algae Rhodophyta
Red algae Cyanobacteria
Blue green algae Chlorophyta
usls | ) | wlsslalsl 03
A B
Green algae Rhodophyta
Red algae Cyanobacteria
Blue green algae Chlorophyta
(b) | Classify microalgae phyla 04
() | HIps1Ae] sludle] a5l 5 oY%
(c) | Compare open and closed photo bioreactor. 07
(5) | lusl A 56125 5121 WIRALRA S AWMU 521 09
OR
Q.5 (a) | Match the following 03
A B
Eustigmatophytes Contain chlorophyll a and ¢
Brownalgae Phaeophyta Accesory pigment xanthophylls
Diatomaceae Contain yellow-green chloroplast
usts | ) | w1ssl sl 03
A B
Eustigmatophytes Contain chlorophyll a and ¢
Brownalgae Phaeophyta Accesory pigment xanthophylls
Diatomaceae Contain yellow-green chloroplast
(b) | Enlist the factors affecting the yield of biodiesel. 04




(W) | WISl Guoasa AU sl URMOS] ALE] wstidl. oY
(c) | State the advantages and disadvantages of catalyzed transesterification process. 07
(5) | GARA 2l R(552U4 UlsUlell s U AR§1UEL QLA 09




