-k A
# 8 :
Bk :

180
BRIEME

8

By EBAE 114 25EEALER L ERNRA

B - 180
£ 2 Rz¥ | =

CEHRRENZ TRESEELE ) KNS ERRAAEIARRMEETR -

. Please explain what Solid Recovered Fuel (SRF) is, including its primary sources and characteristics.

. A coal-fired power plant utilizes low-NOx burners to suppress the formation of nitrogen oxides during

. Activated carbon adsorption is a common technique for controlling VOC pollution. Please explain the

. With the accelerated pace of moderm life and increasing work pressures, dining out has gradually become a

. Two rivers with different flow rates (Q) and organic compound concentrations (C) merge as shown in the

Compare SRF with traditional fossil fuels in terms of carbon emissions, analyze whether SRF offers a
carbon reduction advantage, and elaborate on the reasons behind this.

(15 pts)

boiler combustion and employs selective catalytic reduction (SCR) equipment for NOx control. After
combustion, the flue gas contains NOX at a concentration of 500 ppm (approximately 90% NO and 10%
NO-) with a flow rate of 50,000 m*/min at 400°C and 1 atm. To meet stricter emission standards, the NOx
concentration must be reduced to below 50 ppm. (1) Please explain the principles and reaction equations of
SCR. (2) Assuming that the SCR removal efficiencies for NO and NO: are equal, please calculate the
ammonia consumption required (kg/hr). (15 pts)

significance of the breakthrough curve and describe the trend in its variation over operational time. (10 pts)

primary source of daily meals, driving the rapid development of the food and beverage industry, especially
in urban areas. However, the prosperity of the restaurant industry also brings environmental challenges.
During the cooking process, significant amounts of oil fumes are emitted, potentially polluting the
surrounding air through exhaust duct and further threatening public health and urban air quality. Most
restaurant operators commonly use wet scrubbers or electrostatic precipitators as equipment to manage oil
fume emissions. Nevertheless, issues such as excessive fume emissions or odor dispersion persist. Based on
the emission characteristics and aerosol composition of restaurant oil fumes, please explain why wet
scrubbers or electrostatic precipitators (EPs) are insufficient in effectively controlling oil fume emissions.
(10 pts)

figure below. At the merging point, the water from the two rivers is completely mixed and travels
downstream. Following information is known for the two rivers.

River 1: Q1 = 4x10° m%d, C1 =20 mg/L.

River 2: Q2 = 6x10° m*/d, C2 =3 mg/L.

The organic compound can be degraded by bacteria in the river under acrobatic conditions. The degradation
is a first-order reaction with a rate constant kq = 0.3 d’!. The cross-section area of the river after merging is
1000 m? and the longitude dispersion can be neglected.
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(a) Determine the organic compound concentration at the merging point. (5 points)

(b) It is known that the river water quality standard of the oragnic compound is 4 mg/l.. Determine the
location at downstream of the merging point where the river can meet the standard. (10 points)

(c) It is known that at the merging point, the dissolved oxygen (DO) is 9 mg/L which is the saturated DO
level under the ambient temperature. Based on all information, draw a schematic diagram showing the

DO level downstream of the merging point along the river and describe the processes causing the
variations in your diagram. (10 points)

Risk assessment is a science focusing on relating adverse response to dose. Answer the following questions:

(a) Define “threshold” and “reference dose”, Describe their roles in risk assessment (10 points)

(b} Explain why extrapolation is required for animal tests used to determine the carcinogenic effects (5
points) ‘

(c) A worker (70 kg) is working in a plant that manufactures benzene. It is known that the air in his working
place contains 0.0001 mg/m* of benzene and the worker inhales 20 m*/day of air during his work. He
decides to quit the job after 10 years of service. What is the incremental lifetime (70 years) cancer risk
posed on this worker due to this job? Comment on whether this is an acceptable risk. (10 points)

Potency-Factor.  Porency Factor
Oral Roure Inhalation Route

Chemical Cavegory  (mphke-day)”  (mp/kg-day)™
Arsenic A 175 50
Benzene A 29 %10t 29%107
Benzola)pyrene B2 Ii § 6.11
Cadmium Bi 6.1
Carbon tecrachioride. B2 0.13 - _

. Chloroform B2 61 %107 gix0t

- Chromium V1 A —_ 43
Dot B2 0:34 _
1,1-Dichloroethylene ol 0.58 116
Dieldrin B2 30 -
Heptachlor B2 34 - _
Hexachloroethane C ) I 11—
Metliyleéae chloride B2 TEXIY 14x107%
Nickel end com A 1.19
Polychiorinated blphmyis (PCBs) B2 ? 7 -
2,3,7,8-TCDIX (dioxin) B2 156 x 108  —
Tewrachtoroethylene B2 531%10% 10-33x107
1,1, 1:Trichlorgethane {1,1,1-TCA} D - -
Trichloroethylene (TCE) B2 L1x10? 13x107
Vinyl chloride A 23 p.29s

Sosrces U.S: EPA, www.epaigoviitls,
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