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[8] The objective gas is HCI and it is assumed that the elimination efficiency is 99% elimination of the power current. In this project, catalytic hydrogenation and crystallization will be used. The water inlet pipeline is 1.5 inches (0.038 m) and gas inlet, gas outlet, water outlet pipe is 12 inches (0.305 m) [11] Figure 3: dimension of the PACKETED
TORRE [11] FLOW VOLUMAL WATER INTRIC - = 0.353 m S-1 volume flow rate of gas inlet = 0.452 m3/s = 7170.842 GPM INLET VELOCITY INLET VELOCITY INLET VELOCITY: Volumeal flow of the gas input Rathea = 0.4520.30522*a" agn of HCl = 0.000403+0.0142*93.8%*99%1.49*36.5 = 0.324 m3S-1 = 5129,663 GPM Little output speed:
volume volume of outlet outlet of raw rater = 0.3240.30522*a~ 4,— = 4.44 m S-1 gas Outlet Voluma © trich flow: inlet inlet flow gas 0.129 m3S-1 = 2047.566 GPM gas output speed: Floo volume volume volume volume volume volume volume volume volume volume volume volume volume volume flowl w ARTATO VOLUMAL FLICO FLICO FLIC =
0.1290.30522*a" agn Fluid flow (GPM), D is the nozzle of the nozzles (inch) and P is the fluid pressure (psi) [12] pressure of all currents = 1 bar = 14.503 psi water: 6,3928.9*%14.5030.50.5 = 0.241 inches = 0.006 m diameter of the from the gas inlet: 7170.84228.9*%14.5030.50.5 = 8.07 inches = 0.205m water outlet nozzle diameter:
5129.66328.9%¥14.5030.50.5 = 6.83 inches = 0.173m gas outlet nozzle diameter: 2047.55628. 9¥14.5030.50.5 = 4.31 inches = 0.110m 2.2.1.5 Wall thickness calculation [5] Column 3 n = 1 bar = 0.1 N/mm2 Column design® n = 0.1*1.1 = 0.11 N/mm2 Figure 4: Typical Design EstrA®© for plates [5] since 18Cr/8ni Ti stainless steel stabilized is n3Aicarolc
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fo noitisopmoc eht sesylana ot lortnoc edacsac 70VC-)70CF(20EA-)80TF )telni retaw( maerts tcudorp fo noitisopmoc eht sesylana ot lortnoc edacsac 60VC-)60CF(30EA-)70TF(10TA )telni sag( maerts deef fo noitisopmoc eht sesylana ot lortnoc edacsac 10VC-50CF-)60TF ,20TT(30TA oitar sag ot diuqil tnatsnoc niatniatniatniatniam ot lortnoc ot lortnoc
oitar oitar 40CF-)50TF(40TF nmuloc eht dna sesag no tceffe gnilooc a evah erutarepmet rewol ni retaW .sag tsuahxe eht fo noitartnecnoc tnemtaert dna emulov ria latot eht no desab detailuclac era thgieh dna retemaid ehT .flesti rotcaer eht edisni decalp eb lliw ,muidallap si hcihw ,tsylatac ehT .nauy 0000000,5 2 tuoba si noitatouq ehT .2
noitanimatnoc ot gnidael sepip fo egakaeL.1 telni sag ni srotcaer morf tcudorp sediseb slairetam rehtO naht rehtO smaerts teludo htob ni dellatsni tnemele lacitylana noitisopmoC decudorp eb lliw tcudorp derisednU .tcatnoc otni teg ot smaerts owt eht rof aera ecafrus egral a gnip deb dekcap a revo yltnerrucretnuoc wolf smaerts sag dna diuqil
gnibburcs hcihw rewot lacitrev a si tI .K .)rebmeceD ht5 :desseccA( fdp.ITP lateM/slanretnl rewoT/rewoT dekcaP/hcstilG02%hcoK/noitamrofnl02%rosnopS2%0102AD/01noitallitsid/sgnideecorp/tsorp/egoks/on.untn.klof/:ptth :ta elbaliavA ,]Jfdp[ slanretni rewot dekcaP ,hcstilG-hcoK )rebmeceD ht5 :desseccA( /srebburcs-tew-deb-dekcap/lortnoc-
noitullop-ria/moc.latnemnorivneeornom.www/:sptth :ta elbaliavA ,ngiseD rebburcS teW deB dekcaP .rewot dekcap tnerrucretnuoc a si eno dnoces ehT ]3[ .ssecorp noitanirolhc eht Efficiency is required. Conclusion 5. REFERENCE 6. However, HCL has the ability to attack the metal as indicated in the equipment selection section. Gas mass flow rate
VM: K4*A” G* (A" L-A” G) 13.1*FP*A®A1/4 1.0.10.5 = 3*1.15*% (1000-1.15) 13.1*660*0.000 891 000 000.10.5 = 1.27 kg Kg M-2 S-1 Area: GinVM = 0.077 31.27 = 0.0608 M2 Diameter: area*4A” 8-~ 0.5 = 00 608*4A" &'~ 0.5 = 0.278 m 2.2.2.2 Calculation of the height of the scrubber [10] The following parameters were input: Gas flow rate input = gin =
278,397 kg/h = 613.76 lb/h volume coefficient, gas = kGa = 19 lb.mol/ (h.ft3.atm) Gin molar rate gin: gin* (1-x1) average molecular weight of Incoming gases+gin*x1molecular weight of HCl = 613.76* (1-82.2%) 36.83+613.76*82.2%36.5 = 16.79 lb Mol H-1 Liquid Inlet Flow House Lin: 1+lg*gin*lgmin = 1+60* 613.76*0.0284 = 10.01 1b Mol H-1 Gas
outlet H-1: gin* (1-x1) (1-x2) = 16.79* (1-82.2%) 1-4.41%= 3,126 1b moles H-1: Flax. *yl+gin*x1-gout*x2 = 10.01*0%+16.79*82.2%-3.126*4.41%= 13.66 Liquid effluent concentration x3: moleslin*moles* (1-y1) = 13.6610.01*13.66* (1 -0%) = 0.1 molar effluent flow rate liquid liquids, L1: = gin+lin-gout = 16.79+10.01-3.126 = 23.67 1b mol H-1 GM
molar gas: gin+gout2*area = 16.79+3.1262 *0.06 080.30 842 = 15.20 1b mol ft2 H-1 gas balance at the bottom, y1*: x3*henry grade constant = 0.1*0.03 = 0.003 gas equilibrium at the top, y2*: yl*henry constant law = 0%*0.03 = 0 Im driving force, (y 4—: y*) Im: x1-y1*x2-y2*InA¢x1-y1*x2-y2*= 82.2%-0.0034.41%-01 82.2%-0.0034 .41%-0 = 0.265 Im
Impulsive force, (1 & —: y*) Im: 1-x11-y1¥lnA¢ 1-x11-y1*= 1-82.2%1-0.003InA¢ 1-82.2%1-0.003 = 0.475 Gas phase unit number Nog: x1-x2 (y-y*) Im = 82.2%-4.41%0.265 = 2.93 4° E3 Height of each gas phase unit HOG: GMKGA* (1-Y*) Lm = 15.2019%0.475 = 1.68 ft = 0.513m Liquid distributor length between bed = 0.1m = 0.328 ft Packaging height
Z: Nog*Hog+Length liquid*2 = 3*1.684+0.328*2 = 5.71 ft = 1.739 m Subscence of liquid distribution = 1M Liquid redistribution subsidy = 1M Therefore, total column height = 1.539+1+4+1 = 3.739 m 2.2.2.3 C % flood rate [5] From Figure 1, K4 to flood = 8% % TSRIF 10vc Esolc :Serecorp nwod tuhs )nmuloc fo gnidoolf ot gnidrocca detacol
rettimsnart level( nmuloc eht of dehcaer sah level rewit roc , ,llaoc ,llaoc 70v 70bihw 70v , Setunim 03 Retfa 10vc Nepo nmuloc eht otni otni gniiog retaw otni 50vc DNA 20vc Nepo .Ssecorp Noitedordyh Eht Rof Desu Si rotcaer nmuloc elbbub dekcap a.) Rebmeced htccap hts-seced ht wwwy//:sptth :ta elbaliava ,srebburcs lacimehc & srebburcs each
Rebif ssalg PRF ,Leets Selseniats 403ss ,Citsalp Enelypylop PP Edulcniam Slairetam Rebburcs Tew Eht .Ehrp Detouq Eht treborht riborht treborht treborht treborht trebore P fo sutarappa lanretni dna lairubam gnidliub noisulcnoc .ROH rep srep sretem cibuc 000,01 tuoba ksdohtem lareves yb and eb nac pets noitacfirup eht detcaernu ,ACM
gniniatnoc tcudorp edurc eht ,ssecorp noitanirolhc eht retfA .rebburcs a ot tnes eb lliw ICH tcudorp derisednu eht ,rotcaer tsrif eht ot ralimiS .gniluof ot ecnatsiser tsehgih eht sah ti sa nmuloc eht ni rotanimile tsim rof desu eb lliw srotanimilE tsiMA® &nog-B ]7[ .dehsinif Eb ot dereDesnoc era srotcaer eht retfa srebcs owt fo but ciburcs otnub ,1 Evor
lanbburc eciohc tnempiugE 3.1 .3 erugiF morf nesohc saw rewot noitprosda hcni21 fo atad ezis epip ,hcni 11 dnuora si hcihw m872.0 fo retemaid htiW retemaid elzzon dna ezis epip dradnats htiw yticolev diulf fo noitaluclaC 4.2.2.2 %42.16=5.083*001=5.0 Gnidoolf 4k4k*0 :ta elbaliavA ,LCH FO NOITPROSBA .snoitatouq eht era stiforp ynapmoc dna
stsoc noitcudorp sulp ,evoba derrucni stsoc lairetam ehT .dnuof eb nac esoht gnitaluclac no noitauqge ron tnempiuqe lanretni eseht fo ezis dradnats rehtien ,revewoH .2 slanretni nmuloC fo eciohC 4.3.1 Numbers Foohc 3.3.1 LYUP 1.3.1 Rebburrics Foohc 1.3.1 Rebburks Foohc 1.3.1 Eciohc Tnempuge [ .erutuf eht ni pu dewollof eb ot deen yam dna
srebburcs eht no edam stnemevorpmi dna seussi wef a si ereht ,revewoH .sepip teltuo dna telni dna spmup gnitalucric evisorrocitna lacitrev htiw ,etaluclac ot sretem 4.1 fo retemaid rewot emulov ria 000,01 eht ekaT .thgieh dna retemaid rewot eht no desab si noitatouq rebburcs ehT .4 .2 ]131[ .srebburcs eht fo lairetam gnidliub eht nesohc si dezilibats
iT iN8/rC81 leets sselniatS ,dnoceS .nmuloc eht no lortnoc esicerp erom evah ot dengissa eb osla Nac nmuloc dekcap fo erusserp dna erutarepmet cificepS .srebburcs htob fo noitaluclac eht erusne ot deriuger eb yam noitca rehtruf dna tluser a sa noitamitse na tsuj si strap lanretni eseht fo noisnemid fo gniward ehT .rab 1 htiw erusserp ta etarepo ot
tes era srebburcs htoB .metsys rebburcs tew lanoitnevnoc fo noitarugifnoc eht si evoba eht ,epip level diuqil tnerapsnart ,evlav llab telni retaw ,epip niard ,epip wolfrevo ,epip retaw gnitalucric ,pmup gnitalucric ,knat retaw detargetni ,sreyal gnikcap ,gnikcap ,ydob rewot eht sedulcni rebburcs eht ,yllausU .deriuger eb yam noitaluclac rehtruf dna
tluser eht tceffa yam hcihw noitces ngised ni srorre owt era erehT ygetarts lortnoc dna ngised no stnemevorpmi detsegguS 4.3 VC lla esolC nmuloc dekcap eht tfel sah stcudorp lla erusne ot ylppus retaw gnittuc retfa setunim 01 tiaW ylppus retaw tuc ot Setnim 5 Retfa 50VC DNA 20VC LOCK YLPPI (Accessed: 5 December). Finally, the time estimation
in the start-up and shut-down procedures can also be solved especially for the time to open CV01, allowing the gas to enter the packaged column. The larger the size (diameter and height), the more material and labor costs, and the higher the price. Therefore, the actual wall thickness = 14+2 = 3 mm 2.3 Control strategy first, the Hazop was proposed
according to the pressure, temperature and level and agitation of the parameters. For the distributor and redistributor of liquids, the INTALOX MODEL 136 channel distributor with drip tubes (Model 137 Redistributor) will be used, as it can prevent soiling and protect the liquid from overflow. Gas mass flow rate VM: K4*A" G* (A" L-A” G)
13.1*FP*A®A1/4 1.0.10.5 = 1.7*1.26* (1000-1.26) 13.1*300*0.0 008 910 000.10.5 = 1.48 kg) M-2 S-1 Area: GinVM = 0.5681.48 = 0.384 m2 Diameter: area*4A” 8'— 0.5 = 0.384*4A" &' - 0.5 = 0.700 m 2.2.1.2 Scrubber height calculation [10] The following parameters were input: Gas. input flow velocity = gin = 2046.25 kg/h = 4511.21 1b/h coe volume
coefficient, gas = kGa = 19 lb.mol/ (h.ft3.atm) Gin gas molar rate gin: gin* (1-x1) average molecular weight of Incoming gases+gin*x1molecular weight of hcl = 4511.21* (1-93.8%) 40.0071+4511.21%93.8%36.5 = 122.92 1b mol h-1 liquid inlet flow rate lin: 1+1lg*gin*lgmin = 1+60* 4511.21*0.0258 = 193.43 1b Mol H-1 Gas outlet rate Drop: gin* (1-x1)
(1-x2) = 122.92* (1-93.8%) 1-13.1%= 8.77 lb moles H-1: Flax *yl+gin*x1-gout*x2 = 193.43*0%+122.92*¥93.83%-8.77*13.1%= 114.15 Liquid effluent concentration X3: Moleslin*Moles* (1-Y1) = 114 15 193.43*114.15* (1 -0%) = 0.00 517 molar flow rate of liquid effluent, L1: = gin+lin-gout = 122.924+193.43-8.77 = 307.58 1b mol H-1 Gas Velocity GM:
Gin+Gou T2*area = 122.92+8.772%*0.3840 30 842 = 15.91 1b mol ft2 H-1 gas equilibrium at the lower, y1*: x3*Henry Law constant = 0.00517*0.03 = 0.000155 Balance of gases at the top, y2*: yl1*Henry law constant = 0%*0.03 = 0 Im driving force, (and & ¢ &,— : y*) Im: x1-y1*x2-y2*Ina ¢ a jx1-y1*x2-y2*= 93.8%-0.00015513.1%-0LN '93
.8%-0.00015513.1%-0 = 0.410 LM FORCE Prosora, (1 a ¢ a,— "" 1-x1 1-y1*lnA¢ 1-x11-y1*=1-93.8%1-0.000 155lnA¢1-93.8%1-0.000 155=0.337 Number of gas phase units NOG: x1-x2 (y-y*) LM=93.8%-13.1%0.41=1.97¢ A2 Height of each HOG gas phase unit: GmKGA* (1-y*) LM=15.9119*0.337=2.48 ft=0.757m Length of liquid redistributor between
bed = 0.1m=0.328ft Packaging height Z: NOG*HOG+Length of liquid redistributor=2 *2.48+0.328=>5.29 ft=1.614 m Liquid distribution capacity = 1m Liquid redistribution capacity = 1m Therefore, the total height of the column = 1.614+1+1 = 3.614 m 2.2.1.3 Flood % calculation [5] From Figure 1, K4 in flood = 5.7% flood: 100*K4K4
flood0.5=100%1.75.70.5=54.6% 2.2.1.4 Calculation of fluid velocity with standard pipe size and nozzle diameter Con a diameter of 0.7m which is about 27 inches, were chosen the pipe size data of the 30inch adsorption tower from Figure 3. Methodology 2.1 Consideration of design 2.2 Equation and data used 2.2.1 Calculation of first scrubber [5] 2
Calculation of height of scrubber [10] 2.2.1.3 Calculation of % flood [5] 2.2.1.4 Calculation of fluid velocity with size Tubing and nozzle diameter 2.2.1.5 Wall thickness calculation [5] 2.2.2 second scrubber cycle 2.2.2.1 diameter calculation [5] 2.2.2.2 scrubber height calculation [10] 2.2.2.3 Flood % calculation [5] 2.2.2.2.2 Calculation of fluid speed
with standard size and fluid size Diameter of the puzzle 2.2.2.5 Calculation of wall thickness [5] 2.3 Control strategy 3.Discussion 3.1 Summary table of key design results A Data sheet of the team 3.1.1 Summary of the first debugger 3.1.2 Summary of the second debugger 3.2 Evaluation of the result achieved 3.3 Control strategy, HAZOP and start-up
and shutdown procedures 3.3.1 HAZOP 3.3.2 P&ID 3.3.3 Start-up and shutdown procedures 3.4 Suggested improvements sl sI A A ¢A amet le erbos senoicagitsevni sjAm razilaer oirasecen res edeuP .erbmeivon ed 81 le odatlusnoC[ fdp.srebburcs tew/secnerefer-lacinhcet/moc.k-s.www//:sptth :ne elbinopsiD ,gnitreoK & ettuhcS Ifdp[ .4 lortnoc y
o+Aesid ed aigetartse al Steel The most suitable construction material 3 the scrubbers. Therefore, a tower full of countercurrent will be used for the scrubbing process. 3.1.2 Equipment Cap Since HCL is the unwanted product of this project, the fraction 3 HCI in the product should be reduced as little as possible. First, the gas inlet temperature of
both purifiers is 1100C and the water inlet temperature is 20A° C. [4] 1.3.2 Choice 3 packing material since HCI attacking metal and packed tower works at relatively high temperature, ceramic packaging is chosen as packing material. The filler chooses the rosette A£76, except that the fog layer chooses the hollow sphere multifacetitica. What is the
size of the water purifier and how much does it cost? Affect the setting 3 the quote structure® Finally, the key that affects the appointment depends on the setting 3. Methodology 2.1 Design 3 There are 3 important design considerations: target gas, elimination efficiency ® and process 3. Then 3, the P&D is drawn according 3 the action required 3 the
Hazop. [5] From Figure 1, K4 = 3 0.5 inches of ceramic saddles were chosen as packaging material. A. The dimensions 3 bAAAA oA osica of the packed column, the tubers and the diameter of the nozzles have also been calculated. [2] The product of the distillation column is then 3 fed to a crystallizer, where MCA is converted to crystals. The raw
product of the hydrogenation column 2 be fed in a tray distillation column? to separate the ac acid from the product. Water can be used as scrubbing liquid as HCI neutralization 3 not required during the process. Evaluation 3 design of wet scrubbing systems [PDF], available at: 20Evaluation%200f%20Particulate%20Wet%20Scrubbing% 50Systems.
FORCEDOWNIload = 1 (Accessed: December 5) Stephen Hall, Pulgar rules for chemical engineers, 5th ed. All of Industrial Industrial Production References lch *nig+nil: tuol etar wolf teltuo diuqil 1-h gk 763.0541 = 1-S GK 304.0 = 8520.0%2410.0*06+1 = NIMGL*NIG*GL+1: Nil Etar Wolf Telni diuqil] 9 [06 eb ot diqil] 9 [06 si oitar g ot 1 eth 8520.0 =
72.13-0%8.39-TNATSNOC muirbiliugelylx-2x: NIM) g/l (, evrac muirbiliuge fo epols%1.31 =%001 =%99*%99%2410%. 8.39-1*2410.0%99*%8.39*2410.0 = YCNEICIFE*1X*NIG+1X-1*nigycneicifff*1x*nig: 2x teltuo sag ni lch fo noitisopmoc 72.13 = 30.0%8.39 = LCH FO TNATSNTSNTSNTSNTSNTSNTSNTSNTSNTSNTSNISNT -S GK 684.0 =
5.63*%%8.39*2410 = LCH FO SSAM RALUCELOM*1X*Nig: Devomer Tnenopmoc 3-m GK 62.1 = 254.0865.0 = Ga €: ytisned Sag 1-S 34.0 = 4.2*78901. 372383*2410.0 = 4.22*P1*372t*Nig: etar wolf cirtemulov sag 2m/sn to 98000.0 = pc 98.0 = lau capt Retaw 3m/gk 0001 =1la€ 1[0 re 0] a a a a [JJ %99 = Rebburcs fo ycneiciffe] 01 [3 0.0 = Ich fo
tnatsnoc yrneh) tsin (lomk/gk 53 = Ich fo ssam ralucelom %8.39 = 1x = telni sag ni Ich fo noitisopmoc mta 789.0 = P = telni sag fo error k383 = c at = tt. /lomk 2410.0 = 1700.04/865.0 = nig etar wolf ralom sag) Nepsa morf (Lomk/GK 1700.04 = sesag gniretne fo thgise egareva egareva s/gk 865.0 = h/gk 52.6402 = nig = nig = tel ,tsriF 15[ retemaid
fo noitaluclaC 1.1.2.2 rebburcs tsrif eht fo noitaluclaC 1.2.2 desu atad dna noitaugE 2.2 .nmuloc eht fo lairetam gnidliub eht sa nesohc si erofereht dezilibats iT iN8/rC81 leets sselniatS .CO 04 dnuora ot sag eht nwod looc dna tceffe gnilooc sevig lliw retaw sa gnitaropave eb lliw retaw oN ,)CO001( retaw fo gniliob naht rehgih si )JCO011( telni sag fo
erutarepmet eht hguohtlA .lavomer 1CH %99 a eveihca nac rewot dekcap tnerrucretnuoc A .1B 406,925,1 PE ) 1102 (dica citecaorolhconom fo noitaraperp eht rof ssecorp a .la 238531/7102 ow kg s-1=312.6356 kg h-1 Vapor flow factor Fluid FLV: LinGin*A A gA A 10.5=0.1390.568+*1.2610000.5=0.025 It is assumed that the prepA n cage of the
packaging was 40 mm of H20 /m of packaging. After receiving the price 2 for the water treatment plant, the customer often states that the price is too high, so many customers do not know the water treatment plant, but usually conclude? the price is too high, it seems that something is wrong, the technical equipment will pass the data Provide
detailed basis and configuration 3 the price 3 the water treatment plant. For the control strategy, an improved HAZOP version®n can be adapted by combining HAZOP from other parts throughout the production process® n. If the customer's workshop has a design exhaust volume of 10,000 cc meters per hour and the flow through the vacAa tower is 2
meters per second, the debugger's meter should be 1.33 after the calculation. Close all CVs after 1 minute. The larger the scrubber, the more air volume it can handle, and vice versa. Scrubbing of acid gases. 5. The thickness of the underplate of the scrubber is 12mm, the thickness of the tower body is 8mm, and the thickness of the water tank wall is
10mm. With the two types of ceramic packaging, c is the improved type of Raschig rings. Chironna, R. Therefore, the actual wall thickness = 14+2 = 3mm 2.2.2 Second scrubber calculation 2.2.2.1 Diameter calculation [5] First, the following parameters were introduced: gas inlet flow rate = Gin = 278,397 kg/h = 0,0773 kg/s Mean molecular weight of
the inlet gases = 36,83 Kg/kmol (from Aspen) Gas molar flow rate Gin = 0,0773/36,83 = 0,0021 kmol/s Gas inlet temperature = T = 110 oC = 383K PresiA 3 n gas inlet = P = 0,988 8 7 atm Composition 3 n of HCI at gas input = x1 = 82.2% Molecular mass of HCI = 36.5 Kg/kmol (NIST) Henry constant of HCl = 0.03 Scrubber efficiency = 99% HCI
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:odanimile etnenopmoc 3-m gk 751.1 = 9660.0254.03770.0 = g "A :sag ed dadisned 1-s 3m 9660.0 = 4.22*789.01*372383*1200.0 = 4.22*p1*372t*nig :asat Water (m) 0,305 0,038 0,305 0,3 diameter (m) 0.205 0.006 0.173 0.110 Internal data: Type of packing: Intalox saddles Size of packing: 1 inch Material of packing: Ceramic Packing arrangement:
Random packing Liquid distributor: Model 136 INTALOX Channel Distributor with Drip Tubes Liquid redistributor: Model 137 INTALOX Channel Redistributor Packing support: Model 802 Structured Packing Support Grid Mist eliminator: B-GONA®AMist Eliminators FFigure 5: drawing of first scrubber 3.1.2 Summary of second scrubber Operation:
Table 3: Flow rate of each streams in first scrubber gas inlet flow (kg/h) water inlet flow (kg/h) gas outlet flow (kg/h) water outlet flow (kg/h) 278.397 81.2058 53.87303 305.7298 Column data: Number of gas phase unit: 3 Height of each gas phase unit: 0.513m Height of packing section: 1.739m Total height of column: 3.749m Diameter: 0.278m %
flooding: 61.24% Wall thickness: 3mm Building material of column: Stainless steel 18Cr/8Ni Ti stabilized Pipe data: Table 4: pipe diameter of each streams in first scrubber gas inlet water inlet gas outlet water outlet Pipe diameter (m) 0.152 0.019 0.152 0.152 Nozzle diameter (m) 0.079 0.0015 0.062 0.048 Internal data: Type of packing: Intalox
saddles Size of packing: 0.5 inch Material of packing: Ceramic Packing arrangement: Random packing Liquid distributor: Model 136 INTALOX Channel Distributor with Drip Tubes Liquid redistributor: Model 137 INTALOX Channel Redistributor Packing support: Model 802 Structured Packing Support Grid Mist eliminator: B-GONA® AMist
Eliminators Figure 6: drawing of second scrubber 3.2 Evaluation of obtained result In the column design section, basic dimension of packed column, piping and nozzles diameter were calculated. In fact, the larger the size and specifications, the greater the amount of waste gas to be treated. For example, a circular spray tower of AA1.5-H4.2 (m) can
handle air volume between 8000-10000, and is usually suitable for a space between 30A£AAYAA;A-33A£AAAA A (the net height of the space is 3m, and the needs needs to handle the air volume) ). 2018]. The feed stream for the first scrubber has a flow rate of 2046.25 kg/hr with 93.8% HCI concentration. An ejector venturi gas scrubber can achieve
a 95% HCI removal. The undesired product, HC], is transported to a scrubber. However, evaporation of water still has the probability to occur. The mother liquor from this crystallizer is then fed to a second crystallizer. Therefore, the operation temperature of the column was assumed to be 50-600C, which is lower than the boiling point of water.
From a design perspective, the quotation should be based on the exhaust gas volume. Schutte & Koerting Gas Scrubbers [pdf], Available at: (Accessed: 5th December). With detailed air volume and scrubber diameter data quotations, it can be accurately calculated. Therefore, 2 scrubber is used which is responsible for removing HCI gas from product
stream after chlorination and hydrogenation. Affect the wet scrubber quotation-product material The scrubber quotation is based on the material and specifications. Therefore, the actual wall thickness = 14+2 = 3mm Wall thickness of hemispheric head and bottom: Pi*D4*f*]-1.2*Pi=0.11*0.7*10004*150%*1-1.2*0.11=0.128mm The wall thickness was
then rounded up and plus 2. Affect quotation-specifications Secondly, another factor that affects the price is the size specifications. Both gas and liquid streams are mixed and HCI is transfer from gas phase to scrubbing liquid phase. Therefore, the actual wall thickness = 14+2 = 3mm Wall thickness of hemispheric head and bottom: Pi*D4*f*]-
1.2*¥Pi=0.11*0.278*10004*150*1-1.2*¥0.11=0.051mm The wall thickness was then rounded up and plus 2. [5] Figure 1: Generalized pressure drop correlation From Figure 1, K4 = 1.7 Figure 2: table of design data for various packing [5] 1 inch of ceramic intalox saddles was chosen as packing material. First, the nozzles diameter of water inlet of
second scrubber is only 1.5mm, is too small when considering the scale of tuberAas in the real environment. Spray design 3 single layer, the exhaust gas input diameter is 500 mm, and the total height of the tower can be designed to be 4600 mm. As a result, the steel saddles are used as packaging material. J. Reactor input, which leads to the
efficiency of incorrect column products may be affected the analAtico element of composition 3 n installed in the gas input current 3.3.2 P&D Figure 7: P&D applied to both debuggers Description 3 P&D: PT01 (FT01) -FC01-CV03 Cascade Control to maintain a constant pressure 3 within the column LT01 (FT02) -FC02-CV04 Cascade Control to
maintain a certain water level within the column, avoiding flooding 3 drying within the column TTO01 (FT03) -FC03-CV02 Cascade Control to maintain a constant temperature within the constant column constant. [6] 1.3.4 Choice 3 Structured Packaging Support Grid Model 802 Model 802 can be used only as packaging support for the packed column,
as it can be used in all types of unrestricted packed column? n. In addition, control and safety issues have also been proposed, which are the Hazop, P&D and Start Up and Stan -Ant procedure. There are two minor problems that need to be taken into account. As impurities accumulate in the recycling stream, it is necessary to purge the system. It is
assumed that 10% of the mother liquor of the second crystallizer is inserted. [5] The packing factor FP is 660 m-1 from Figure 2. This affects the mass balance in the real environment and the efficiency of the packed column as well. The most important thing about this is to disassemble the plates. Nozzle requirements, available at: (viewed: 5
December) Kimre B-GonA¢A®Mist Eliminators, available at: http: / www. (Accessed: December 5) The construction material and the internal apparatus of packed were also decided in the previous sections. The gas current and the scrubbing will flow highest removal efficiency. The feed stream for the second scrubber has a flow rate of 278.397 kg/hr
with 82.2% HCI concentration. The diameter of water inlet pipe is 0.75 inch (0.019m) and gas inlet, gas outlet, water outlet pipe is 6 inch (0.152m) [11] Water inlet volumetric flow rate: LinAAl=0.02261000=0.0000226 m3s-1=0.358 gpm Water inlet velocity: Liquid inlet volumetric flow rateArea=0.00002260.01922*AA=0.079 m s-1 Gas inlet
volumetric flow rate = 0.0669 m3/s = 1059.769 gpm Gas inlet velocity: Gas inlet volumetric flow rateArea=0.06690.15222*AA=3.67 m s-1 Density of HCl = 1.49 kg/m3 Liquid outlet volumetric flow rate: Liquid inlet volumetric flow rate+ Gin*x1*efficiencyDensity of HCI*molcular weight of HCl =0.0000226+0.0021*82.2%%*99%1.49*36.5=0.0419 m3s-
1=663.8837 gpm Liquid outlet velocity: Liquid outlet volumetric flow rateArea=0.04190.15222*AA=2.30 m s-1 Gas outlet volumetric flow rate: gas inlet volumetric flow rate- Gin*x1*efficiencyDensity of HCl*molcular weight of HCl 0.0669-0.0021*82.2%*99%1.49*36.5=0.025 m3s-1=396.2433 gpm Gas outlet velocity: Gas outlet volumetric flow
rateArea=0.0250.15222*AA=1.37 m s-1 For the calculation of nozzles diameter, the following equation is used: Qn=28.9*D2*P0.5 Where Qn is the flow rate of fluid (gpm), D is the diameter of nozzles (inch) and P is the pressure of fluid (psi) [12] Pressure of all streams = 1 bar = 14.503 psi Diameter of nozzle of water inlet:
0.35828.9*14.5030.50.5=0.057 inch=0.0015m Diameter of nozzle of gas inlet: 1059.76928.9*14.5030.50.5=3.10 inch=0.079m Diameter of nozzle of water outlet: 663.883728.9*¥14.5030.50.5=2.46 inch=0.062m Diameter of nozzle of gas outlet: 396.243328.9%¥14.5030.50.5=1.90 inch=0.048m 2.2.2.5 Calculation of wall thickness [5] Pressure of column
= 1 bar = 0.1 N/mm?2 Design pressure of column Pi = 0.1*1.1= 0.11 N/mm2 Since stainless steel 18Cr/8Ni Ti stabilized is chosen as the building material and the temperature of gas inlet is 1100C, the design stress fis 150 N/mm2 The of from It is assumed that the tensioning factor 3 the joint3n J is 1 thickness of the wall of the sphere column:
PI*D2*F*]-PI = 0.11*0.278*10002*150%1-0.11 = 0.102 mm The wall thickness is re-walled and mA3 and mA2. Therefore, the use of the nozzle in that tube can be abolished depending on the actual situation3 [5] 1.3.3 Choice 3 column wall Although HCI attack metal as indicated above, stainless steel can still be used as the packed column wall. There
are two equipment commonly used to scrub HCL. The first is the venturi ejector gas broyer. debugger.
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