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Enriched Nitrogen-15")

AEZEE, William Spindel (199281 A)

B2 MUEHRIC X S ENAREICET 2 TEEA AT A R r— FOEGBRUEE
100kg ODERISEHRE TS v 1 OIHO I X MY 7 1)

("Theory of Two-Section Square Cascade and Cost Estimation Program for
Production of 100kg per Year of Highly Enriched Nitrogen-15")

AEZFEE (1992428 A)

EIH . LEMRIC X AHEEI0kg DBRISEFE TS > bD 3 X )

("A Chemical Exchange System for Producing 100kg per Year of Highly
Enriched Nitrogen-15")

LMF(E, William Spindel (199288 B)

EIH

T &

r00kg X FEHEY 7 b7 b7y Ml & BFER RIS OIIRE )
GLEZFEE (199228 A)
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FAW: (4 boy s RFECKZEEIOkg RIELLELOBRISEBEMR TS » McT 52
A hEFE
(”The Nitrox System for Producing Highly Enriched Nitrogen-15 at
Production Rates Higher than 100 Kilograms per Year")
AHE#E(E, Willian Spindel (199353 A)

Eo#l: TERIGBHEOIX MTERY T b« FENkg A7 05 L500kgeS, LEE
1,500kg A7'0 7'5 L1500kg2S)
("Programs, 500kg2S and 1500kg2S, for Estimation of The Cost of
Producing Highly Enriched Nitrogen-15 at Annual Production Rates of
500 kg/vearand 1, 500kg/year”)
AHEZFEEF (198F3 A)

K LOBEBOERZEHRY B,
FBIMOT7oy 7 7a-KENitroxiBichTZH I LFE2REL B,

RRE09% DR RIS EERE kg THRET 270D I X M RED D ORBETS
5, F2RXD THGEEE) & TEEHN0BiREE OBSE, Bleryar (FHER
¥ var) EE2EI Y a NEBREEI Vav)DToDE s e VITHT, BRELT
“EEEHR Y R7 L(Two-Section Tapered Cascade)& L7z, 8 138 (Section-1 column)
k- TERIEZTOEREERE(. 366%) 1o i—k FETEYD, hick-T—H
BEEIN - ERAEERONIVWE 2 (Section-2 column) DEEEHE LTHY, £ 2HAT
BHRTRREE TEY, BLRICZEAEAR Y- FEBREL, 36iIfYY, avs
Uy th—, #ds, krEESemAi s s, EIRKES,

5 1EIC & - TEBRS Wi MBI ROREEE%E 7 —/—(taper point) KB 2FRFS
REFFS, IX MREEO—2OERKE L THRA B OREFLREFHAL,

ZEHEEHFEA R — FOBRROF|RIZBHEERORAR US)NCHELEREA AD
BOFIRTH 5, F 1 BICL - TR ONIBRERIZE S—€» MITERVDY, HRENKE
{, LD ->TRBRICET IHERBATAORIBFRTH B, TORHYICE 2 BT OHEN
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P S0%LLEET—RUC ERT 5,

E1HTHE, FeRIRBLIZBEAFEA Ry — FOERICH E0F, WXOERLS
DHEEkICHERTIEDOES, SHERE, REESEERL, 57—/ —K[OEFAE,
BEOBKELTHEL, BIHIAWCEBEO IR FF—2 1, BENEN,-721
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SOEMEEROERIARINA bONREI SEN - 1DT, FBFETH L.

FEIkg 075 v Mok Z2BEI A NOFHERE TH B, HFIIEEkg DG
FIHWHIETH-12h, EBRETE ke S v MIaR MEEESGI T,
BREEY0%, 99%, 99.9%DFNFNIOVT, FEENgIHELREBOFRIN OB, £
NIESOTHBERD, A —A-NOREDEND, ThoDF—F%2E-TTS5 /D
REBICEITE » T2, EOER, RO ENDM-T,

81 BOBReEENgIcadbE LI T2 L, BETERLLTEONIB/N A XD
5 4 L(random)FEHE44 (H1Z213, Norton Chemical Process Products, Akron, Ohio #odD
IMTP No. 15} T& X, AR&T XS, I /7 LREMERAVIRIREEZRTSEE, F+Xx
1) > % (channelling) Fic L AMETPOEE R AEWIET 2 7-0H1c, BEEFREWY A XD
8 1ELl FIcH B OBV EEND, LEEDIMIP No. 15184 4 2/ MNERIIAETHI6
VFTHD, DA ADEEERTHE, FEIOkg ARJEEEE S, SoIC, JOEBET
FRESOkgICHEYM 2 7 RBEHRT &, A RENMET ET, BOLELEINESHTN,
PLEOBRICED, BIHTEE 1 BUADEBELT TRy —AVT vy LT, 26&LT
FEEI00kg DR FEHEE TS 72, S0kg T 5 v Mol U TEREMOKIELEREE.

EARICE SHCHW:ZBES VAT LD 7 0 —RERT,

BAKIRLI-ESI, 100kg 75 FTRA MY » 78 (Stripping Section(C-6))%0
Ao A MU FTHOBAR, FEHERRPCSENTOAZERIEHKL 2 GILEE
REELRO+ADO—DOLNLVET) L, Thick D #HeME & L TORBOLBEREE X
BICERLBAIETHS, HIHTH, A MY v FEOHRNOA XHOERISORFHE
FHREEROTRO—IcE -f, ZOR MY v TEOMAE, HEIERCHT285158
7S v FPORBEENT RO 1B TH S, TOR MY v THORBIRERE, $1
BREEozh
OB D~ HLZRO-—-TH D, BHEBLEISANIH - FOF—F—Th 3,

BP0 B EIEEES00kg, 1400kg $5 &L UMEREY, 500kg DEFHETH » 7288, TieDE
EODER, FFEN0kg &1, 500kg & OFEMEAZT L, £EEEL, 500kgD iz sbicid], 500kgD
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TSy b EZTE, ML ICERT A0NEETH S LOEREBT,

BEEN, & RBEHBROBRBOARTYLICEIT LOREXRSD, £/1275 v MIEEE
EESOOkgEA BIcABUET B A U w VS, DR -TFA Y v FARELSREEN G- 12,
#-T, 1,400kg 7’5 v b b, ZNHGOAREBEZRETET, TORERE LT500kg 7
5 v+ BOBRBEERSEE Y 2 —(nodule) & LTEABAFTNCMER L, FESELE, BlE
YL, IFEESEOYV YR 7 v a v E2EFEELILILL-T, L 500kg 5 M&L
TOARMAY y bEHLT,

25 RICERESNkg 75 v b T n—%, 86 KICHEEL S00kg 75 FOT7o—F%E
Ay IS

100kg 7S5 >  &500kg 75 > FORE ETEADEWVIEMRIERSGICH 5, FERES
MTITEREEE (10M) &SRB AORMRINICE D, —B(LEFR(NO) LB (15M)
EWNERENG, TOXTRSTIHIEMNE S BREEEPEEL, XRIGRD DR
150 CLLEICETERLBS, &> TitOFEICHOHENRRSRICERIN S,

C DOREEICHNT B /2%, 100kg 75> PRHICEARD YU 5 — A5 X(borosilicate
glass), FZ13Corning #DOPyrex ELT 34 Ly 7 AEWFR) 2FMEL, AR 7y M
EL Tl F L yEESE (72X, DuPontttdTeflon, LT 77 0 v &HEHR) *
(cold flow ZF5<7oID) Mk LicbDERAW, 973hs, SENMIHEE(shell-and
-tube heat exchanger) OfF(shell) &PE (tubes)Z/ A Vv 7 ATE-TEHLEH, K
Ea2ARL LT, ERKHELE0, 2RKETEL TR E, PESN (FRbLEIEAI(shell
-side)) ICHBHKEBTHRHTH S, RO RGO HO ZHATEREZET /29
&, RIGDOE—HEEH BT, /31 by 7 ZABIO X341 5 VB TENETIR L.

LinLoSA Ly 7 RBOBHKBRTIE, ¥ AMIME LTEOREZIIBENDH D, FH
100kg 75 > FOH 1 HBERKITiZCorning FO A —H —DEYELBEZHZARKO = v FZEHI0
BEIWFIICHWBHENRH ~fo, BIL/ A Ly 7 RELE500kg 75 MCfED &95 L, #50
BELI &I, A5 XAOBHHER RN EEIATH B, Lichi-TH00kg B
dEFTic Oy LEEMBE LTETLE L,

COBFKBDEFEABMBE D LIS L, TARRAR-XDNH 5720, RIGZEM
ZEE L, Prazd s8OS e ) vy (Raschig ring) TRIB LU, B3, Yoy
LB & 28BS EENNkg TN T 2 REICHIET 200 BETHDENE—DDKE
SERTL, 500kg 75 MiZ500kg HEREREZELE~XTHW,

FERES00kgH & 4FRE ], S00kgFIDERET & TR NS 1 75 AT DL TE L7,
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Nitrox”5 > baReticBId 2 BRMEES &, EEBOMRICHT 2ERBONERYEAE TR
g B,
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1H, F4ETHR LD, FREL 500kg TS v b OERIHELS DR EZNICE ST
R BREBROE S, PRGSO UARIOGRBRE S o FORIEICIEL, 4,500kg OF
TV NE—DPRCBEERT SDRBEROEESLED O LKy Lz, L -TEM
4,500 b DA BEZE-TICE, FEL SW0kgD TS v M EZDFRICER T HONREFNTH
BEHEL, ChODEBEOARRIBRE (I-D) IKF &b, RBATIREIIALAD,
DIREEE U THEAESY, BEEEHFI VTR %,

M—-C—1 : ZEMEHONERH

THRIBEE, R MY o T, NORISUE O PIEE & {thod PIER TR 4 BB & NOA R I ik 4
B, WINGHERREETH 5D, B LIEROMEVRERERICITT 5 T IR thiEN Bk &
N5, LI —A— 2 —QETTHN LS ICHBHEED | & X ELBbEVEREE @)
ZiBEEE, Close separation) T, BREBOEEES LEEOLEERICKITTEENE K
THaho, MEEKEHELATREMCLE Y vy P Y UEFSTDIZ, ThoDE
AEEORNE TN TI6BIR T > L REAE AWz,

CNoDEITHBL TN SV LNOE a4 2R 78, a7 vy 8, gD
HED, TNTIEIRF v L RMEEM E Lic, UL LBREOEGRICEENS LW,
HASHIHER & THEEEY) &3 ARENEERA OITEICId 4B R 7 L RMEIEE LT,
FRUSHL, UNESEREBORERSIRZF v L AMTHY, EWERA Ot arp-
enter-208I2 57 U AMTH L, I OLADITREEFERIE UT 304827 LV AT
b5,

WEEOERICEE 7%, NAZAOERICIEI VI Lo d—2R0 50, P NEBEEN
¥oi—€ Y b EDTS v MEATR, Mhick 2BERIEOETEZH <o, £ 78
FRAR 7%, EERIES 17754 227y — (Diaphragm compressor) #{E7E
Lo, MEE bEEME L TR T > LR, WtEmRatEss, st r7oy
EREL, F7nrv) 3BEHRET, FEL0RY (W7 ybzF L) Z2F05
NETH LY, DBELEELEF IR BRI &b, RUy7HE, a7 Ly —HED
BRI CREER & 7o 1IN0 & Ak 3 B BB E3I6BIR 7 v b R & L e,

TS5y OBEEBERSLAE YRS g YERRIEKLT, —EREY
v g TS PRI AR T AEEEIC oW T, RS0 BICIZ3I6BI R F v L
2%, % 1AEE S00kgF @ ENLILEO TS v FOREAIICE, LichikIIH -
Y7 —=WN2F VL AEBRW, FE 100kg7 5 v EOREEICE, LDEMTHD
MEETERTHRV SN T A4HESHAIERIRAHEE L/,

AHEOEHBECERE L 7ok b RETEREIBRRERF ORI TH 5, TOHEI
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SNTIRRO I — C — 2EITHNEHD, MROBRICHREEREND 5, NIDERK
i

2 BN (aq)+ 380.(g)+ 2H.00£) — 2N0(g)+ 3H:S504(aq) - (3)

BT LE-OROEINFEEICKEL, FACEREDREVID, HEROTL21EER
ICRBETH 38, —HFREESFEBIREL, REAOFHRARSBRESRLERLE
4V FTHB,

BRBSAOEE NI CHELEEORGETH S, (ZOBHIZKROM—C— 2 Tl
N5, ) TOUVNVOBRETERR IOMAMLERETLT, RRIEDIKEE) , &
BREEA R, ThICEEE (TohsRRERLT, MISMIZEE) WEELTHEDT,
FHICHBELRMBETH S5, JHISTHILT B/, FE 100kgD 75 » TR A Ly
7 Z(Pyrex) H5REEMEL, BEHOy F 7 REEIET 7oL, (Pyrex
BBEBERAT, "R A5 A (Borosilicate glass) EMERRETH D, TOH
LT A Vy ZRATHETIEKRT S, )

500kg 75 v pBLUIHEEV 2 —VE LTERALK 1,500kg7 5 > T, 100kg
@ PyrexflB@fksE4 LI EIC Ry — VT v 75 2 EDER LEELOT, {hofith
VEHSIA B4R U f, FOEE, Ua=w i (Ir, zirconium)& ¥ ¥ 7L (tantalum) Ofit
il 3 120CRATOIRET, REAMTTons IEil-T, Lanl s oV
BO AR MEU Ny LB U T—HIE. BiE THWIEORAFEHSD LD, £
—H —DEIEEELOT, FES00kgT S v MRHICR YV LAxE & L-Bifiss%
AL/

M—-C~—2 : HEMSOLNERN
M—-C—2—(1): 3HE (R Y v TEEEL)
SHEOLERHIOVTE, KOW—DEITENS, I CREICRE LN
B, BOWEES ORGEETRET 5,
it (countercurrent) # 24— FRADEREEE LT, MEBELFRELNSS, ]
EME (plate column) i, /S 7E b L—3 (valve tray) , "7 F ¢ 9L L=
(buble-cap tray) , HFLIZ (perforated plate) 4, FENEA LI TOT, L
THMICHEAER > - SRPARNFT, HANEED: LRI 2, BELETTII—HE
O % E— ey & Bid, FEERREEZRICANSIE | L0/ EEERE- R
MREEAT D,
IHITH U THRERISEANBEREM Tl L, BROREICREY LAEREE
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KEOHETP (I-B—281) LOMED-TT 5, REMICIZ T » ¥ LK (randon
packing) & BAIFEER (structured packing) 2% 3,

B4e D3I 5 LAFEEERICHANTNE S, REMOFPEEIKI VO LDh S
BE FOLOETHD, TOHRRICDS, ARER, ¥ Fv @ R, @ (spiral) RE
&, ThoOWBREENDH D, TOEOIMEFIIRICRT,

BAFEM O { 1&, SHRERL SRRSO, ROEEERARICETICENT
THABNCES L - bO2FEM THETHAS DY, EXOERICESHETREICUID
Z1:b0THh3, TOZFIEEBRITRY, COLS NARERAERTLENESER
3,

FiEM O BRSUEHBOERERE T 5720 K8< LT, ZHRRISOUGHEZE
TEICH B, HEHCER L FEEMORIIC Y - Tid, O L TEREOEHERAVNE N
Z &, [EMBORNIEE L THB oM A REHENEN T &, BAARES 7 » ONEEE
77 (throughput) KEVWI &, FICEET A,

K ERAEALTEAE, a= (HIBHE ., b= GRRIREE) , c= (55 L7%IE
B) LEBLE, ChSOBIRBELTROIENEA S,

() EfriFEs- 0 OB az>b>c
(b) RAEDFRELEM a>b>c
(c} FESEKE a<b=c
(@ BAATAREM7 D OMERESIE a>b>c
(e) Erms S Ri-imhoB—iid b>c (aldEZML7an)

L1335, ZORMEAREORFEE, MBEOERIIHE T «— ML RUAEHEEOER

BT 4 —bDA—F—, SUFLFEBEEEL 74— FRREIZENLUTTH S,

MBS & AR EWC AL ETERT, AHEOEMNICIEMRERIRZTES,

PIT ORI AEEICERER S I &0 5,

Nitroxiic oW TEAE, EERBTOMD/ ST A F—h oA Ry — FHEICK - TEE
FuDENREBNRE S, k4 DEIZHOVTNODELVHER (LEHFROBEDLHIT)
ENOsiREICEE L WAy, INOHEX DD U/NSWRETTH 2, NitroxiEEERETE CEES
BInG, EROFEMTED SN TOWINERIE 1 %422, 000 THRENICL - THD S
h3, REEOEES, HREAEMOZEZEEEZELCRTT 5. Al Th, BA
D¥EATERE (volune flow rate) PRENIE, LTOFETEORELEE 3,

(1) D F A TOBICITEROBEIHE (linear velocity) OREVEBEEN EET
3, biko ToZEdk ST 5, REEOERE, REISERTES L, JRMAHE
HETHSEL BT TENTACHNY, RIRCEE -0 EHIERLOLT,
WhWwa 735574 7 (flooding) ORFERIT, E/FmENETEL L, ER
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TAREZFDNEREE—ICEL INT, ZOIDITERD/ S — o ElmEichliz-
TRE—ITE - 120, BELOWBESIRBERSENEORRIZRT 54, 7R
BZDORSTIE LR L, REEOARDENTH 2KRIESIFREThNILV, it
HIZ R (flooding limit) ETRREVWEETAFRLUTH B,
SERBMERIENEEIC K - TREZH, 5 V7 LFEREDES, FREMO A —
71 —H#kic X B flooding 1imitDT0~T5% &7 b DIFFEPHREL SN TV 3,

(i) AR7— FE@H» oKD EEME L BEFEHRE CUIZDETDHFEINDIER
B ENSEBOWMERAEED, Lidt-TEONENRE S,

(i) 7 LFRBEDEHS, FEMOEDERIEORNRICI L THah& {iZirhid
o, RETE S EEc OFEEYEPCTIRY & IEONEE L OO ZERIAKE <
7Y, TEHERD S E THEV, KEOBRE LT, RIMOENERIIEONE
ORINZDO—D, THEUTIKRZONREVEINTVS, Jhickd, EEOENIS
FIERM DY 1 XD LBRAHRE B,

KIS EOFHREC I - THELEEZEIE FEIHSR) LF4R B2

) LICEEDHTEL,
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TPES, BABREBLAERCOVTEDHEDTHBELTEL,

*EEE 100kg & IZIBMERKTOLER, T4bE (N+"N) O b7 LHERT
100kg W3 T ETHEND, FEIOkT T~ FOBRO TEHEEZE RlcgthTy
HERISNZ, BREENNXDOEEE, BYD 1 3ERIITHS, BREISVEMT
100kgHIR A HIF TR, SARTEBRZ ETHANREDH,

%75 v Mot A AR EKREBREE L RICEATS 3D,

*£EEE 100kgl3 HEE1S. 3D MEHE BRICFELL, FE 500kl BE. 4EALD (B
fE BFRICFLO, ReDEFICHOWT, REBOENVFEREINDENFEDEIZ, ho
DFFREROENHERITFLWL,

*NFNOF—ARBOTH, B 1EOBRELE 2 ZEONFEOIIE | HONHERIC
LW,

* S0, DHERZ, (LFERICEDERREICHIT S,

* AHEORTNRAT LI, S0 D3R MIBEBIHE IR hOKWIORITM 5, BiEEE
EFZIL0% N SFNB LICED B 1D 3R FOBEINSE, FOREIHN $0,2 X b
DA TH - T, EEFBRZOMOBEEEOMIZ SO, OFNIC L TEETE 313
PE,

*FRE b, B 1EBREER/NERLD L. 1EIcE -0 —R(@), L 2EcH-7
DHVr— RA(b), el L&k HICBALOENZOS/MEL D AX LB IEEBREIVDE
{ THEH, BEIA—EOHEE, J0EVEBEEIEONDE, LML 502X FHYER
BIHEED R ML 185, BICRRLE R MNERIGES T BE TR 3L, &
HZHRICHIEEED S T A2 OMOERTRECEENEC 28R, REOBAIE
BHREESZORNMEIEST S EbHDED, BFLIB/MEDRI T TILABEEN
FERAKICILD, BEO—EL T 2 FHEOBREOEBREBEEFELELT 3,

COBEETHTAENT, RNEBLTIRTS Y MBI E R 8 TH L
AENRS B, r—RaTIRI0%, 7—RADTRABOEFRENZEB I &3,

ULTH S, RIAROERORPZRDLY, IRICIhOoDRISHHML /ciiE L, R
BRA U7 & REMOBIRIC S WTEHIAT 5,

(i) 4EEE 100ke 75 v MO | BOBREICSOVT 83, F4ROLINKBEIOH
ROFAGEH A RkDES I &K,
R 100ke 75 v b O | BONREIH A vFOA -5 — L1120, RAFTAMER
VWAICHBENRSFDITH/PNEW, LT 36BAF Y L REAEMEE LT, KaN
INEND S v 7 LFRIEM ORREMZRE U, SH B, —ficS v 5 4
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FEMEAWREE, SHEHOKRVIOEVERDOK 8 B LOBENBKELENTL
5, ‘

AHERDLUY), S0ke” T v PO 1 EOBRIHZMET LA, S0ke 5 > MIMKED
REIIE 3 RICHNMNFTRBEOER A Z5D—TH Y, THCKHERE | EOERI
10K TH -1z, & OERICEEVER 0 TOFREMINETH 5, HEDR
B, MrAREMITERMERE UTREELRVI &A1, TEAMKIRT
g/ D iENorton Chemical Process Product DA 70w 7 X (Intalox)E
Ny Fr Y (BUEESR) ORBERIET, RHEMIMIP Sy F 27L& 7: 168X
F Y VATAM TH %, INPNo1SOBRIEREIEH15m, FE7EHEM I MOMRE (FiHD
KHENTHWADT, FIWMTHINES LIEBICRA L, FHEREO 316814
BEORIT IO NERDOEHZH T DL LTE 1 Y FHRISSHEEEA L,
72720, COMEREENkDOS | BICHERT S L, IMPNoISOFAREMEORE T
FREGETEET 5 2 LIS, FtOEREETILICE S, £ INPNISEER 6
A YFOHAEHRE S, B UERBE TH0keD 250 100kgDEFEEDfloodingDfE
MABSTLTEONIZOT, 5 IMTIIEE kD 2 X MHEIEITHT, Kb b
FEE 100ke 75 FOFHEETT - T2IRETH 5,

B, AUy TERFEEMBERLE 1 BLFALRE -, BR, TE0hbEE
PERES,

(ii) £FBE 100ks 7S5 v FOE 2EBOERICOVLT  BIRIRLEL DI, H2EDIE
BIZE 1 BOFNEHET S EHROEICKRE D, ZOBEHBEREMOHEOZERIC
&3, BLEAORERE | BRAOFNOTRO—LITTH S, 5 IMIPN. 5 SLHEZ
W0, Lich- TTERFEMEITRET, EREFELZVL M0y /S M HD
FIEMEFAE L, TORR, RGBT/ MBS BEPERERFEEICHAVL O
feZ EBBAY Ny 7 (HeliPak) &7 o8y 7 (ProPak) iFHL 7,

ARy 7iE, TEEETHRRNENZT v 2 (Podbielniak) #HBELTHION
TV, Eﬂ%tbiﬂiEEReliénce Glass Works#t (Bensenville, Il1linois, U.S. A ) Z
BN Eh, R TRERTINTODS, ANY /Sy 7 OEGFI/NS TETERT 500
RO THRAZIFICEED S, HOEF (BE 1mRlT) Oérea/NSBERICH
DR, BFOBERICEEEET L TROER 2SO TV S, I OBFEHEE
BOELT, BEiERORRICT 5. MEELTIR=7 m g, 3I6RIRT VLR,
AZZAB (HastelloyB) , =—w# N, BRIV, 43IV 6005E8H5, 1
ZE=8ET, Ad X (0.030" %0, 070" X0.070") , B4 X (0.050" X0, 100" X
0.100") , C X (0.090" x0. 175" X0. 175") i 3,

Ty JETROL I IRT, 10164 »F) & 710.244 »F) OZoDH A1
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ZHH 5, FiF0. 241 »FOER IEIHR LI BD, MMELT IBRRAF VIR
EE RxIUHH DL, A—H—IdScientific Development Co., State College, Pennsyl
vania, U.S. A
BIHTIEFE2EHALLT, HeliPak v XC &
ProPak# £ X0.164 » FOBEZHWTERHET
W, TOREREHELHE LT, ProPakd B EMTH
D, HFEFEEENLL, FHiciloodingdNE 2 B HEMN
B, EMREL/NSVWOT, HERTHProPak L
72
20 BOBENEEIIRKZ VD IProPakBED 55 2 FENRKEZONOTH S,
(iii) €5 500kg 7S v bDE 1 (FAR) ORED, HAFKEEZERTSICR/NE
TERZDT, 100 ke 5 > b EEBICIMIPNo1SE(ER Uz, £OFREM & L TORME
PEETLZ EH500ke T > MTIMIPNoOISASRA LA EBHTH 50, FEIkT 5
bOFEM EOEHESFOND, S00kgT 5 bDOR Y v TED, BE, FRM
ELE 1 BREEOFNERILTH 5,

I—C—2—2): BEwass
R ERREAMETTOHETICROBOLILEIATHS, 100k 5 > bicld
Pyrex®E#ic, 500kg™ 5 > Mok a=ry AxEMICAVE:, DTk 207
~NEHELONBELEEFEIL, RAZMA S, TO®RTIkeT S FHESkeT Z
bR &R LICRET Lo BRGONBMEE 3 27 & LTRUEEET 5,

(e L ONERME)
(a) FHEEA SNO~DBILAUG, GRMERIKELES T &,
2HNOs (aq)+ 380:(g) + 2H:0(2) — 2NO(g)+ 3H.S04(aq) (3)

FRIZISOHEER TSR & HICBERNOEDNI N5, BGEHEEZRE LD LELH
RIS, BEECETICOUNE, 20O, BIKISICXK - TEE L LRI
LR > TEBEENOBEINIBEERLDN— P TEONLEROZEZRR, 240D
10ppm, T HEBRBICHAT 2LHEBREOT IO —DA —F —~ TS A ERETH
%,

(b) BIRIED S5, HICETRET L HOEREEY 2L, —HicHy s 2t _2%
(N0 , HEER(LBE) FRPEMOERA R () PHERTZOEIRHT B5RETH 5,
N20 N2 (ZHEEEONO & EREZROTBRRIGEIE I X700, I {LFE L1 2H
15335 HUR T SR Lic L RifE 5, ZD5721) McCabe-ThieleRIDZIERO LR
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ANELILD, BEOBRBEENMET T 5. N0 PN.OERER CICE, BEREADERS
BEZHICCLUTIHA 2DMEV, #-T, RIBBORGHEREICRET B3R
S St s e cp AL E AL A

(€) BAKIGE100%ERT Bicid, HERHE LEN SR TS, S0:HEE TS ERS
3, BEHICEVEARTEERNOEE FI6HEFE L HRER) PUETH S,

EEBO¥EL LTORER, BREOC HHTIRBEENSORELIFUTIOM, T
FF BEERETSNTETL, TRICETIETICER LY OIS (R&TH
%)

Mz, §0: ONEERFEBO TR TRE (—XER) , £hAFREMOE%E - TH
BicEmm L TRIBLENS LRI 200, TOAERBLEWIETL, bRiEdTaE
TIR¥DIRIEE (RETH3D) , (50 HERED LRICHT 2L, 20T FREE
KEALTERETOHBRLBEENTREILTIEEEE T, )

§0: OAEDEDIC LIz » TNOLSEIEML, N0 RZBRED LISICEIN - T
FRG S, NOHAOREIEO LIRIOET 2 ETRZOERE # 1K) K13,

ZON, WEEOBE I LIBT3 ¥ uh 5 TIRTOMIM S THnd 5, BB
SO ARRICE T 2R B OBE OBFRALZER, SROIEREHE 5 FIC
FEB, ‘

et b, BESEOMICEELAR, BREOTHRE O +4 LA THEBMIESITES
MBI LE, BOLRID TS TATILNRLICRELIHFTH 5.

¥ ARTR, BRRIGAOREIBREBAOHEK/NS ERIGEMICER L TESE
BRI LBA I LITNT 3700, BB, OHRHT 2N ETFHHERL THLER
BCEATEMEIEEL D, FOBRIVE a—F—ItkB Y I o —Y 5 YO,
ZOHBREXZ S EOERIGELT,

@ ZL{OTEABGHBEIEINOMARETH AN, NitrowZEORREB IR LILD
ICEEETRTUEE SR,

) F3IXK, BARIOGRLIXINEBRBRICHEYET 5 RICEENIET 3 1D I HEIT#ET
HREREE B 572010, —iBF(one-pass type) OEERHIMBOTY A VEFHL
12 iabhB, F(shell) EWHINBZREWATE, FOHMICEITICIERISHD/NE
DONEN SIS BRBEBEICIL TIEVELRRICIL 3, TOEEIIFEEI0kMAE &,
LERE S00kgfl & TAWVICENR 3, ZOEMIIHRBT 5,

(f) FEBOZEMAHIIRCQOGREICHSI L, BREFO ML S THEZTIE, B
BAE 7 BNODEENE O hXZFISE W0, BREBOMmEE { TOGRFEERIT
Yoy, EESOBRICINL, BREIGOKBHENHBROKEEAR AR TR
Z 3. TRRBHHRSESNTOVARRT TR, BREOHICH- - L TORES
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HRERGEAIC—DOBEAEEE 72 R L— XHHBICE 2, OEREED LT
NMEO Y O-VEEETH S, §EDLEREROHZ >MOBEICY—IRF -
(thermistor) DEVEXS (thermocouple) ELHMNF, THICK > TRIGHEOLETOE X
ZHE1D, EEEREEE U TBERICVT 350 08B IR IZ X W,

&) KEUEBEOBRBEHITTHEE, B, oRI MRS S0, L0E—11a8H L,
IGENROE M E /L EPRDIFETH 5, FIAIIERNO—BTRES EX
Di{HBE, ZOEMTORIGHIESNTRABEOEREEL, RVF+T T 4
— Ry 7BEREERIT,

(FEEE100ke 7' 5 » b HBRTR SO LT HEE]

231 Ly 7 RBIOBERBSHES (shell-and-tube) ZEARICLTHI LA, £ERE
RHIRIEROREILAE (shell, M1 &FES) &, FRO#GEIRARICETIShi
EHOEHEL VRS,

Bt U7c kD Ifi% EEICY T4 DOBRBOEARE E UL D, Tube-and-shell
RIS I/ NEEICIBEIK EEBL (37 B tube-sidedScoolant side) FAOAEAIT
INEBEADZER (shell-side, FHZEM) ZEREA EISLRISER) & 2ERHAAL,
EEMIBEkERE LENESRAE T 2RSEAR LD 5, B e ORFHROEHND:
Hizid, BEOE—EO&BERLTIHIE, ERUFECIEBRTRIICEETEH
BB, '

FITHIC100kg 75 ~ BRSO REENTIE - fPyrexfli#zsiize 27, Wi mEEIL
TRT/A Ly 7 RTC, UK (tube sheet) &{zEVEIREER VOAMHILT 70> T
Hb. ERAEUOHRFEIENEZRD, HUREEBAERCHAEM (HUE) £28&E-
T, & oiAMIOmRIcH ZREHADNSHAT 5, REFEEEZZ>OHE 5 > Vb
SHAL, RATREAECHZERYT 2, ElREERAEEE VR CREShTY
%, SE1TXIci3Corning Process Systems O LD AR LAY, AR THLDEL K
FHL7d 5—#, Schott Process Systems®EF & FRIBEIIE U TH 3,

EMARED, WTINOMERERRISORIGZEME U THEAT 520 OREIC YW THIE
BREBRETLTEL, TRISZEMIZLEAAMEA) &0 ONEREDTRADEL TH -

F, THUTIEIHERE S0, DHEESA, & QICIHBROARICRENH D, TOXOER
BN REEIEh s, TRHLIEMAEREO ik OE 7 5 ¥ GEIBRD M oif
AT BETHE, ZHERD LR TROEE, > RTHEICAET 2 HENLL, YK
FZOFIEED MR TR OHESHOMENERRICIEC 228, THUZRAREFIRMEC
EESBHITT, BRI BBl L TREEFILHET T4l itk
THERTES, LHALARRBOHSR, TBIESEIRNED 3~ SREMEA+ED
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CHENBEHICE-TED, BELELOMBLRTEZ0T, 100kg 75 » FHOERS
TIRRZERMEZCERCRBT S Lx2ial i

Z I CH—DOREEE R ERENEZICER & LTRY, Lok - TRENEFEIBM TF%
2L, IRANCAHKEBTHETH 5. BITEIKZOHIBMERZRT, REEQ TR
ERERT v 75y v UTHERAMOXFEEOZLICHL, RO FY 1 v ENIIGL
THIDE IR AWE L 2, Flok4DRIEE J & ISRl 508N HD, £
eI U 7B o3 — &S0 lAN O Z R,

B IHCW U ARG TI, RoRgl2q vF, RIEEISA, SRINEIIAE4m, BE
l.6om, EORI dméilate, /34 Ly 7 ZBELTHE, bt —H—L L TEWEL
BEEADLDTH 5, JDEfia—ETEH 9, 300E/NVONG, DRFEENETE 5,
LiL, Bl EIXRBE) OBREBEIXTICE, JOBRSHIELTVWLISEAE
ThH-oTc, £FLEAORMEE LTE UERBE—ER W, Bfiid523, 000K K
NV BRFEREHE LTRSS Ly 7 R8N » 7 2 (BEEH0, Sand/31 Ly 7 RE%
=g ERIcE Wiz b D) BHV,

FHAROIDOWEFICELE SO THBY, FE 100keDE 1 BEEREL LTI
FE S00kgDEE | BARRGE—E, /35 2BARKST——8®, BLI0stsD
ETEFRLEBEDNE, Yhazy AMOENRHCEENEL, B2ThH 2,

(EEEE500ke AR TR AR D I HEE)

TR 5 I > THRRSBDOEHFEERRBI L TH B, 1 UERE 100k 73 > HIC
BELI/M Ly 7 REIOERIZHIZMET 100kg 75 v MNHEDOHTHO—ENBETE S
g EY, 100ke 75 > FOE A, FOUELOLUISEEAREL L &idE
Wi, SO/ Ly 7 RELRFREEEFEE 500k 2 » FOE 1 BICERT 20E5H
BOT, MEELTD A Ly 7 ARRBHEDT, FMEEHEEL, ZOBERIL
2=V LTHB,

VN3 LEERAREORINCEL T, ZO0—ET 500kg” 5 v FOE 1 BOBHKE
D CEEBMNE L, Pamy LSEIHATEEYNE, REMEED A P U RITHA
193, —ETHEE 500kelxib T2 BB BLREBR) 2 RTOTHEH)OBMERE
bHoroRE L, FE 100k 5 MHEORBRBFOFTENL 572, BRI T/
b DRI 4 2 5F EORIEN TV,

LFed>TH00ke 7 5 > b OBFSHTRIAMERISER E LT, REMERMIcRRL,
BERNCHEKER L2, ZOBBMENAEFIIKICRY, OB b &L TRIGE
MNOBESZRD B, EBROLINIVE2—-F kB Iab—varE
Ttz (B4, FHBABHE)., INSOERICE-SXPfaudlertt (Rochester, New York)
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ICREA L CRET S M BRBOATERWORNTRT . R {IROBEIRDOEY,

i s UNamy LB NER28.3754 v F, AAR29A T

-1 D ONany LS, AR0.T5A v F, BEED 065 1 F, BRAT 4
- b

(¢ : 40

BEEF : EMEDHNN Y —

BEMAR—Z : Hulap Gl E T2 6251 v F
FRZERIFSEM « Vo= L85 vy b (Raschig) Y » 77 ; BERO, 254 5
WA (scale) BrEARIEE< 2 R—IV33HE,

BRE—E595 N, 81 BEE—Ric>&—B%287 3, (FE 1,500ke”35 » MC
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(a) Raschigring  (bY Berl saddle (c) Intalox/metal

{d) Intalox saddle {e) Tellererte {f) Pall ring
{ceramic}
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F3R FEIOTI Vb (HEISITNER) ORKE ™ LEFEOERELOEE: A MY v

TEDREN A ROERFEE=0. 0371%Dr — X [ 3 HBE)

Bl E2%
E R
RERMEE WREER 0 NRER B8 BNE  mERKE  NRE B2 BnE
90. 0%(a) 94, 004 93, 985 6 86, 465 7,538 1, 020 3 1, 520
(b) 101,864 101, 846 6 94, 326 7 " 3 "
99.0%(a) 103,428 103, 410 6 95, 079 8, 349 8,331 3 8, 331
(b} 112,072 112,054 6 103,722 " " 3 7
99.9%fa) 104,370 104, 351 6 113,078 8, 580 8, 561 3 8, 961
(b) 113,078 113,060 6 113,060 ? ? 3 "

*RROBMIIENEREGH, B& (IR OBfEAS v+,

(@), (b):

GE1)

(2]

B 1EBRZ OOy — X &R Lz, Nitrox” 35 > b DIES,
SNBHROE EBRINTITIROBEICIT BROZ: O,
ZORTIE MEIRKE) & TERE) t0ET MIBER) 28 -@cSln, 81
O TNOFRR & TEEE] LOERE 2B FSH 55 1 IR I NIRRT
BBo B 1EDr — AT, BIELAS/NEREOL 1M5E LS, r—2bITH,
:‘%“ﬁkhfﬁ%f]\:‘ﬁfﬁﬁ,}:t@l. 20fFITE LY, TR/ OBERIZ>VLWTRE S HES
BEn/cve F2HITOWTR, TOS/MERLEOL 10B0BHRLD Y — 2D A %R
L.

Bt v/iof= A% 84/

BHEED, HBRREINEEEOZR 1 TLLNOEETHERIS 3T,
0. LEJVEIFOREEZIMELAIILE B,

75 v MR AHROMMEE (IhbRAIZEVERESR) 134, 996(909% ' °N)

5, 496(8996), 5, 546(99. 9%) ; BESERHBEIER (24, 978(90%), 5,477(99%), 5,527
(99. 9%).
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B8 FE2%E
2 &
RARETER  WRER O NWE  BER BERE HERER NEER BB Bk
90.0%(a) 469,064 468,973 13.124 421,836 47, 228 47,137  7.981 47,137
(b) 507,413 507, 321 " 460,185 " iy i ”
99.0%(a) 516,100 516, 009 " 483,939 92, 161 52, 070 ” 52, 070
(b) 558,276 558,185 " 506,116 7 7 7 i
99.7%(a) 519,785 519, 694 " 467,295 92, 490 92, 398 " 52, 398
(b) 562,267 562,175 " 509, 777 ? " ? K

*REOCREMIIENEREH, BE (AR) OB VT,
FIRICE L. b, F1EREITOOBRELOYy — 2 %R LT, Nitrox73 > D
&, MEEL) 3ERINIEBROBRLERINTRROBRE T MBORE LD,
ZOXRTHE THEBKR) & NERE) L0ET IBHE 28-S LY, B
Bo TN & TERR] L0XERIE 2RO LLEMNNE | BITHBINANORT
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MICOVWTIRE I HESR
Bafic, E2HIIOVWTE, TOREMRREOL IMEOBRLD S — XD H AR

{a), (b):

(BE1)

(2]

B A R/NRRED L, 20512 F L\,

L7

MR/NERE) ©

BEEL, HBRBENBEEOER 1S LINOEETHERIN. 4TMICELL,
0. 1BV TFTORBEREEHAAI L 5,

77 v MeficE T 2 HROARE(Ih BT ENVERER) 1324, 979(90% ' °N),
27,478(999%), 27,672(99.7%) ; BEHEMBLIR R (324, 888(90%), 27, 387(99%),
27, 581(99. 7%).
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C-2.  Section-1 enrichment column:

6”1.D., variable height(see text), Type 316 SS, Schedule-40;
Packing=Norton IMTP No. 15(Type 316SS).

Packing $5, 820/ md

Liquid distributor $1, 000 each
Liquid redistributor(required at every 9 feet) § 450 each
Other tower-internals(required at every 9 feet) § 450 each

Packing support, support ledges, liquid collector
(All column internals in Type 316 SS]
Pipe, 67, Schedule-40, Type 316 SS § 75/t
C-3. Section-2 enrichment column:

3"1.D. (except as noted below), variable height(see text),

Type 316 SS, Schedule-40
Packing-A: ProPak(Size 0, 167, Type 316 SS) $ 38/liter
Packing-B: HeliPak(Size C, Type 316 SS) $ 275/liter

[Note] When HeliPak is used, the column I.D.is stepped

up to 47 1D, when the flowrate of nitric acid exceeds

5,910 moles HND:/day. See text for detail.

Liquid distributor $§ 200 each

Liquid redistributor(required at every & inches) $ 55 each

Other column internals (required at every 6 inches) § 200/set
(NoteJAIl column internals are in Type 316 SS.

Pipe, 8", Schedule-40, Type 316 S§ $§ 25/ft

C-4. Section-1 Product Refluxer:

Reflux reaction module: Modified shell-and-tube heat exchanger;
borosilicate glass, except tube sheets made of glass-fiber
reinforced poly(tetrafluoroethylene). 12"shell;18 tubes of
44 mm 0, D. each(l. 6mm wall), 4 meter long.

One required for every 9,300 g-moles HNO; refluxed/day.
$28, 000 each
Reflux liquid spitter(one required for each reflux

module) $ 1,000 each
NO « scrubbing unit{one required for every five reflux
module) $10, 000 each

C-5 Section-2 Product Refluxer: Same as Section-1 Product Refluxer.
C-6. Stripping Section: Same components as Section-1 Enriching Section.
C-1

Waste-end Refluxer: 6”1.D.x 10 meter high, Type 316 SS, $50, 000  §50, 000
One equired.

Packing:3/4” Intalox saddle

RN~ JickEl)



PNC PN8410 94-003

refluxer

Type 316 SS.

(E6%; &)
BriEIE
EE R HH LB EE{ff HE
s  E
T-1 H.80. Storage 8, 000(US)gallon, Hetron 9221 resin $9,000 §9000
T-2  HNO,4 Storage 2,000 gal, Type 304 SS;Three required $ 9,200 $217, 600
T-3 HNOs Section-1 500 gal, Type 304 SS $ 4, 300 $ 4,300
dump
T-4 HNO, Section-2 100 gal, Type 304 SS $2000 § 20900
dump
T-5 BHNO, Product 20 gal, Type 304 SS $2100 § 2100
stiorage
T-6 S§0. Storage 6, 000 gal, Type 304 SS;Three required $15, 500 $48, 500
T-7T HNO, Stripping 500 gal, Type 304 SS $ 4,300 § 4,300
dump
T-8  HND, Waste 3,000 gal, Type 304 SS $9,600 § 9600
storage
AR PR B EH
EE H B LB =S B
ey
E-1  Cool NO gas from Section-1 Shell-and-tube type, 687 shell,  $10,000 $10, 000
refluxer 37 tubes, 3 meter, borosilicate.
BE-2  Cool NO gas from Section-2 Jacketted, glass helix-packed, § 3,000 § 3,000
ref luxer borosilicate column
E-3  Cool H:S0:« from Section-1 Shell-and-tube type, 6” shell, §$14,000 §14, 000
refluxer 37 tubes, 4.5 meter, borosilicate.
E-4 Cool H.S0s from Section-2 Jacketted column with inner $ 8,000 § 8 000
refluxer _ cooling coil, borosilicate glass.
E-5  Cool HND: from waste Shell-and-tube heat exchanger § 5,000 § 5,000

(IR = iz )
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P-1 Nitric acid Tank car to storage 33 gpm 25 $2, 400
P-2 Nitric acid storage to C-2 50 gph 100 $4, 500
P-3 Nitric acid C-2 to C-3(DP) 80 gph 45 $3, 000
P-4 Nitric acid C-2 to C-4(DP) 100 gph 70 $5, 000
P-5 Nitric acid C-3 to C-5(DP) 30 gph 70 $3, 000
P-6 Nitric acid C-3 to product(DP) 1 ml/min 15 $1, 700
P-7  Sulfuric acid C-4 to storage(DPT) 120 gph 45 §2, 000
P-8 Sulfuric acid C-5 to storage(DP) 30 gph 30 $3, 200
P-9  Sulfuric acid storage to sales 120 gph 45 $3, 000
P-10 Sulfur dioxide Tank car to storage 17 gpm 20 $6, 800
P-13 Nitrogen oxides C-4 to C-2(DC) 50 scfm 5  $100, 000
P-14 Nitrogen oxides C-5 to €-3(DC) 5 scfm 5 $3, 050
P-15 Nitrogen oxides C-3 to C-2(DC) 5 scfm 5 $3, 050
P-16 Nitrogen oxides C-2 to C-6 50 scfm 5 $13, 300
P-17 Water Dilution of nitric acid supply 60 gph 250 §1, 380
P-18 Water Supply to C-1 250 gph 250 $3, 600
P-19 Nitric acid C-6 to C-2 50 gph 100 $4, 500
P-20 Nitrogen oxides C-6 to C-1 50 scfm 5 $7, 000
P-21 WNitric acid T-8 to C-6 100 gph 50 $2, 000

(1) gpm  =US gallons per minute

(2) psid =pounds per square inch, differential

(3)

gph =US gallons per hour

scfm =3Standard cubic feet per wminute

DP: Diaphragm pump;PTFE-based diaphragm(s), Type 316 SS all wet parts.

DPT: Diaphragm pump;PTFE-based diaphragm(s), Reinforced PTFE body.

DC: Diaphragm compressor;PTEE-based diaphragam(s), Type 316 SS body.
[Note] All other pumps and compressors are made of Type 316 SS
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Section-1 enrichment column: 3 columns required[cf:Footnote a]
Tower pipe: Nominal 14°, Schedule-40;13.124"1.D., Type 316 S $ 540/ft

Variable height, depending on required
number of stages and gas linear velocity.

packing: Norton IMTP No, 15 random packing, Type 316 SS $5, 820/ o
Liquid feed-pipe, Type 316 SS:0One required per column § 300 ea
Liquid distributor, Type 316 $S:0ne required per column $ 625 ea
Liquid redistributor, Type 316 SS:0ne required per b meter § 625 ea
bed height

Others(support plate, Flange, etc), Type 316 SS:0ne per 5 $1,125 ea
meter bed

Section-2 enrichment column: 2 columns required(cf:Footnote b]

Tower pipe: Nominal 8", Schedule-40;7. 981" L. D. $§ 80/ft

Variable height, depending on required number of
stages and gas linear velocity.

Packing: ProPak 0.24"PMP random packing, Type 316 SS. $§ 130/1iter
Liquid distributor, Type 816 SS:0One required per column § 200 ea
Liquid redistributor, Type 316 SS: One required per 3 feet

bed height $ 200 ea
Others(support, flange, etec. ), Type 316 SS:0ne per 3 ft bed

height $ 100 ea

Stripping Section column: One column required.
All Specifications are same as for Section-1 enrichment
column except height.
Variable height, depending on required number of stages and
gas linear velocity.
All unit costs are same as for Section~1 enrichment column.

[Footnotes]

(@) *

*

The total column height is equal to the HETP times the number of
separative stages.

The number of beds required is equal to the total column height

in meters, divided by 5. Typically, the total height is on the order of
60 meters.

The heights of the three enrichment columns in Section-1 are adjusted
at approximately 20 meters each in such a way that each column contains
an integer multiple of 5 meter beds.

The total column height is equal to the HETP times the number of
separative stages.

The number of beds required is equal to the total column height

in meters, divided by 0.914. Typically, the total height is on the order
of 40 meters.

The heights of the two enrichment columns in Section-2 are adjusted

at approximately 20 meters in such a way that each column contains an
integer multiple of 0.914 meter(=3 ft) beds.

(RR—21kE <)
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Rla Section-1 refluxer:One required $691, 000 $591, 000
Material:Zirconium shell, tubes, tube-sheets, and
all other parts.
Shell:28. 375" I.D.,2970.D.
Tubes:0. 7570.D., 40 ft cooling length, each
100 tubes in 2. 625" square pitches,
* The shell side is packed with 0.25" Rasching rings
made of zirconium,
* 33 cleaning ports along the walls of the shell,
* All tubes are welded to the tube-sheets.
* See Appendix B for detail.
RS1a NO x scrubber for Section-1 refluxer:0One required $ 24,500 § 24, 500
Material:Type 316 SS.
Packed column:2 ft dizmeter,6 ft high, with a cooling
jacket and a cooling coil, and packed
with Norton IMIP No, 15 random packing,

Type 316 SS.
Reflux ratio divider, Type 316 SS:0ne required $§ 4,500 § 4,500
R2a Section-2 refluxer:One required $200, 000 $200, 000

Material:Zirconium shell, tubes, tube-sheets, and
all other parts.
Shell:9” 1.D.
Tubes:0, 75"0.D,, 40 ft cooling length, each.
32 tubes in 2.625" square pitches.
* The shell side is packed with 0,25 Rasching rings
rpade of zirconium
* 25 cleaning ports along the walls of the shell,
* All tubes are welded to the tube-sheets.
* The design features are similar to that of the
Section-1 refluxer. See Appendix B,
RS2a NO x scrubber for Section-1 refluxer:0ne required $ 2,700 § 2,700
Material :Type 316 SS. '
Packed column:10"1.D.,3 ft high, with a cooling jacket
and a cooling coil, and packed with Norton
IMTP No. 15 random packing, Type 316 SS.

Ref lux ratio divider, Type 316 SS:0ne required $§ 10008 1,000
BRI R E R
WR Waste-end refluxer column:One required $350, 000 $350, 000

Bubble-cap tower, with each tray cooled with immersed
cooling coils,and with its lower end serving
as a bleacher("B” in Figures 1 and 2).
Processing capacify: 17 metric tons nitric oxide per day.
Material: Type 304 SS

Use oxygen as oxidant,

RR— DIk )



PNC PNB410 94-003

(BT ; &)
BrrEdE
Hiy ZELR B fi E

Tia HNO,  Stripping 3, 000(US)gallons, Type 316 SS; $ 9,600 § 9,600
dump One required.

T2a  HNOD, Section-1 2,000 gallons, Type 316 SS; $ 9,200 $27, 600
dump One required for each of 3 columns of

Section-1.

T3a  HNOs Section-2 500 gallons, Type 316 SS; $ 4,300 § 8 600

dump One required for each of 2 columns of
Section-2.

T101 HNO;  Feed 25, 000 gallons, Type 304 SS; $40, 000  $40, 000
storage One required.

T102 HNOs  Waste 25, 000 gallons, Type 304 SS; $40,000  §$40,000
sforage One required.

T103 HNOs; Product 100 gallons, Type 316 SS; $2100 § 2100
storage One required.

T104 H.S0: Storage 25, 000 gallons, Carpenter-20 SS; $111,000 $333, 000
for sale  Three required,

T105 Liq. SO. Recycled 500 gallons, Type 316 SS; $ 4,300 § 4,300

‘ 50: store (One required.

T106 Liq.SO. Feed S0, 25, 000 gallons, Type 316 SS; $ 50,000 §200, 000

storage Four required.

(RAR—DickE)
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Pla  HNO, From waste tank to stripping column: 700 gph 50 § 1,550 § 1,550
One required.

P2a NO From stripping column to waste 400 scfm 15 $100,000 $100, 000
refluxer:
One required.

P3a HNO:  From stripping column to enriching 700 gph 80 § 1,800 § 5,400
col-1 and from one enriching col-1 to
next
enriching col-1: Three required.

Pda NO From enriching col-1 to stripping 300 scfm 5 $100,000 §$300, 000
col-1 and one enriching col-1 to next
enriching
col-1: Three required.

P52  HNOs; From enriching col-1 to enriching 60 gph 100 § 2,300 § 4,600
col-2, and from one enriching col-2 to
next enriching col-2, (DP):Two required.

P6a NO From enriching col-2 fo enriching 40 scfm 10  §85,000 $170, 000
col~1, and from one enriching col-2 to
next enriching col-2, (DC):Two required.

P7a  HND, From enriching col-1 to refluxer-1(DP): 700 gph 30 $12,400 § 12, 400
One required.

P8a NO From refluxer-1 to enriching column-1 350 scfm 10 $100, 000 $100, 000
oo :
One required.

P9%a  HNOs From enriching column-2 to 70 gph 30 § 1,400 § 1,400
refluxer-2(DP):
One required.

P10a NO From refluxer-2 to enriching colum-2 30 scfm 15  §$60, 000 § 60, 000
(DC):
One required.

Plla HNO; From enriching col-2 to product 12 ml/min 5 § 400 § 400
storage(DP):
One required.

P12a HND; From feed mixer to enriching colmun-1: 50 gph 80 § 2,400 § 2,400

One required.

RN —DIcke<)



PNC PNB410 94-003

ETHR; RV, 20Ty —H; §0)

B EE E:g] H"E FEhZ Hf e
iE (psid)

MRS, BY S MEHEAr &7 2 o o
P101 H.0 From supply to waste-end refluxer: 3dgpm 75 § 1,400 § 1,400
One required

P102 H.0 From supply to HNO; mixer: 2.5gom 15 § 550 § 550
One required

P103 HNO; From tank car to feed storage: 500 gpm 25 § 5,800 § 5,800
One required

P104 HNO, From feed storage to HNO; mixer: 2.5gom 15 $900 § 900
One required

P105 HNO. From waste storage to sales: 8.3gpm 25 § 1,300 § 1,300

One required
P106 H,S0, From siorage teo sales:One required 100 gpm 25 § 3,000 § 3,000
P107 Liq.S0: From H.S0: processor to SO; storage: 0.5gpm 15 § 1,200 §$ 1,200
One required
P108 Liq.S0:. From tank car to storage: 300 gpm 25 § 5,400 § 5,400
One required
P109 S0 From H.50, purifier to H.0 purifier: 3gom 15 § 1,200 § 1,200
(+H:0) One required
P110 S0. Compress to liquify S0. : 30 scfm 100  $20, 000  $20, 000
(4H:0)  One required
P111 Liq.S0. From H.0 purifier to phase separator: O.5gpm 15 § 5,000 § 5, 000
One required
P112 H.0 From phase separator to flush 0.5gom 5 § 500 $ 500
(+80.) evaporator:
One required
P113 H,.S0. From H.50., haet exchanger to storage: 50 gom 45 § 2,150 § 2,150
One required
P114 H.0 Waster discharge: One required 2gpm 15 § 550 § 550

[Footnotes]

(1} Those handling nitric oxide(NO)are compressors.All others are pumps, unless
noted otherwise.

{2) Col-1 and Col-2 denote the exchange columns in Sections 1 and 2,
respectively. Refluxer-1 and refluxer-2 denote the refluxer systems for
Sections 1 and 2, respectively.

(3) DP: Diaphragm pumps, PTFE-based or Type 316 SS-based diaphragm and all wet

parts.
DC: Diaphragm compressors, PTFE-based or Type 316 SS-based diaphragm and all
wet parts.

(4) gpm = US gallons per minute
gph = US gallons per hour
scfm= Standard cubic feei per minute

{5) psid= Pounds force per square inch, differential.

(R_R—2IzHi )
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B H:S0.-purifying evaporator:
Type: Shell & tube heat exchanger(Shell=water, Tube=acid)
Purpose: Evaporation of S0 from 60° Baume sulfuric acid
Shell: 8.071"1.D., 8. 625", 0.D. ;carbon steel

Tubes: Tanfalum;0.75°0D in 1, 25"pitches, 16 ft long;31 tubes

X Heat exchanger: Shell side=water, Tube side=sulfuric acid
Type: Shell-and-tube heat exchanger
Purpose: Cool sulfuric acid from B to room temperature.
Shell: 12.09"1.D., 12. 75"0.D. ;carbon steel

Tubes: Tantalum;0,75°0D in 1.25"-pitches, 15 ft long;66 tubes

Heat exchanger surface: 193 ft?®

XX Heat exchanger: Shell side=water, Tube side=water
Type: Shell-and-tube heat exchanger
Purpose: Cool water from S to ambient temperature.
Shell: 8.125"1.D.,8.62570.D., carbon steel

Tubes: 0.7570D, 1. 25"pitches, 12 ft long:carbon steel;13tubes

H Flush evaporator:
Purpose: Heat and provide volume space to
flush-vaporize SO
Type: Cylindrical, horizontal;12”1.D.,5 ft long with
immersed heaters.
Material: Type 316 S§
S SO0:-vaporizer for water purification:
Purpose: Purification of water by desorption of SO.
Type: Sieve Plate column
C Condenser:
Purpose: Cool SO. and water,and cendense water
Heat load: 2 x 10° BTU/hrm Material: Type 316 §S
CC Condenser:
Purpose: Remove heats of compression and condensation
Heat Ioad: 1 x 10°® BTU/hr Material: Type 316 SS
PS Phase separator:
Purpose: Separate S0.-rich liquid and H.0-rich liquid
Type: Vertical, cylindrical, 500 gallons

Eiffh

v

{48, 200

&86, 500

15, 000

& 7,000

& 9, 500

& 5, 000

& 5,000

& 4,500

$48, 200

$86, 500

$15, 000

§ 7,000

$ 9,500
$ 5,000
$ 5,000

$ 4,500

[Note] The pumps and compressors, P109, P110, P111, P112 and P114 that have been
listed under “Pumps and Compressors” in Table 1 belong to the sulfuric
acid processor. In the cost estimate, therefore, these pumps and
compressors have been counted in the cost of the sulfuric acid processor

and not as a part of “Pumps”and “Compressors.”
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Ela, b, ¢ Section-1 enrichment column: 3 columns req d for each of 3
modules, a, b, C.
[cf:Footnote al
Tower pipe: Nominal 147, Schedule-40;13.124"1.D.,Type  § 540/ft
316 SS Variable height, depending on required
number of stages and gas linear velocity.
Packing:Norton IMTP No. 15 random packing, Type 316 SS $5, 820/ md
Liquid feed-pype, Type 316 SS: One required per column § 300ea
Liquid distributor, Type 316 SS: One required per column § 625ea
Liquid redistributor, Type 316 SS: One required per 5 meter
bed height § 625ea
Others(support plate, flange, etc), Type 316 SS: One per 5
: meter bed $1, 125ea
E2a, b, ¢ Section-2 enrichment column: 2 columns req' ¢ for each of 3
modules, a, b, ¢

[ef :Footnote bl
Tower pipe: Nominal 87, Schedule-40;7, 981 1. D. § 80/ft
Variable height, depending on required number
of stages and gas linear velocity.
Packing: ProPak 0.24” PMP random packing, Type 316 8S. § 130/liter
Liquid distributor, Type 316 SS: One required per column § 200ea
Liquid redistributor, Type 316 SS: One required per 3 feet

bed height $ 200ea
Others(Support, flange, etc. ), Type 316 S§S: One per 3 ft
bed height $§ 100ea

ESa, b, ¢ Stripping Section column: One column req’ d for each of 3
modules, a, b, ¢,
All specifications are same as for Section-1 enrichment
column except height,
Variable height, depending on required number of stages
and gas linear velocity.
All unit costs are same as for Section-1 enrichment column.

[Footnotes]
{a) * The following notes apply to each of three modules, a, b, and c.

* The total column height is equal to the HETP times the number of

- separative stages.

* The number of beds required is equal to the total column height in
meters, divided by 5.
Typically, the total height is on the order of 60 meters.
The heights of the three enrichmeni columns in Section-1 are adjusted
at approximately 20 meters each in such a way that each column contains
an integer multiple of 5 meter beds.
(b) * The following notes apply to each of three modules, a, b, and c.
The total column height is equal to the HETP times the number of
separative sfages.
The number of beds required is equal to the total column height in
meters, divided by 0. 914,
Typically, the total height is on the order of 40 meters.
The heights of the two enrichment columns in Section-2 are adjusted
at approximately 20 meters in such a way that each column contains an
integer multiple of 0,914 meter(=3 ft)beds.
(¢) * For Section-1 enrichment,a total of 9 columns are required. For

Section-2 enrichment, a total of 6 columns are required.

(RR—TickE)
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Rla, b, ¢ Section-1 refluxer:One required for each of 3 modules, a, b, c. $§591, 000 $1, 773, 000
Material: Zirconium shell, tubes, tube-sheets, and all other
parts.
Shell: 28,375 1.D., 29"0.D.
Tubes: 0.75°0.D., 40 ft cooling lenght, each
100 tubes in 2.625" square pitches.
* The shell side is packed with 0. 25" Rasching rings made
of ziroconium
* 33 cleaning ports along the walls of the shell,
* ALl tubes are welded to the tube-sheets.
* See Appendix B for detail,
RS1a, b, ¢ NOx crubber for Section-1 refluxer: One for each of 3 $ 24,500 § 73, 500
modules, a, b, c.
Material: Type 316 SS
Packed column: 2 ft diameter,6 ft high, with a cooling jacket
and a cooling coil, and packed with Norton
IMTP No. 15 random packing, Type 316 S8,

Reflux ratio divider, Type 316 $S: One for each of 3 $ 4,500 § 13,500
modules.
R2a, b, c Section-2 refluxer: One required for each of 3 modules, $200, 000 $600, 000
a,bc _
Material: Zirconium shell, tubes, tube-sheets, and all other
parts.
Shell: 9"1.D.

Tubes: 0.75°0.D., 40 ft cooling length, each.
32 tubes in 2.625" square pitches.
* The shell side is packed with 0.25" Rasching rings made
of ziroconium,
* 25 cleaning ports along the walls of the shell,
* All tubes are welded to the tube-sheets.
* The design features are similar to that of the Section-1 refluxer.
See Appendix B.
RS2a, b, ¢ NOx crubber for Section-1 refluxer:One for each of 3 $§ 2,700 § 8, 100
modules, a, b, c.
Material :Type 316 S35
Packed column:10"I.D., 3 ft high, with a cooling jacket and
a cooling coil, and packed with Norton
IMTP No. 15 random packing, Type 316 SS.
Reflux ratio divider, Type 316 S$S:One for each of 3 modules.§ 1,000 § 3,000
N i — A T a1
WR Waste-end refluxer column: One for each of 3 modules, a, b, ¢. $350, 000 $1, 050, 000
Bubble-cap tower, with each tray cooled with immersed cooling
coils, and with its lower end serving as
a bleacher("B” in Figures 1 and 2).
Processing capacity: 17 metric tons nitric oxide per day.
Material: Type 304 SS
Use oxygen as oxidant.

(IRAN— D<)
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Tla, b, ¢ HNO, Stripping 3, 000(US)gallons, Type 316 §S; $§ 9,600 § 28 800
dump Required:1/module, 3 modules(a, b, ¢)
T2a,b,¢ HNOs  Section-1 2,000 gallons, Type 316 SS; $§ 9,200 $§ 82800
' dump Required:1/column, 3 col/module,
3 modules.
T3a, b, ¢ HNO, Section-2 500 gallons, Type 316 SS; $ 4,300 § 25,800
dump Required:1/column, 2 col/module,
3 modules,
T101  HNO, Feed 25, 000 gallons, Type 304 SS; $ 40,000 § 80,000
storage Two required.
T102  HNOs  Waste 25, 000 gallons, Type 304 SS; $ 40,000 § 80,000
storage Two required.
T103 HNO, Product 100 gallons, Type 316.SS; $§ 2,100 § 2100
storage One required.

T104 H:50; Storage 25, 000 gallons, Carpenter-20 SS; $111, 000 §$1, 110, 000

for sale Ten required.

T105 Liq. 80; Recycled 500 gallons, Type 316 SS; $ 9,200 § 9 200
50: store One required,

T106  Liq.S0. Feed SO. 25,000 gallons, Type 316 SS; $ 50,000 § 500, 000
storage Ten required,

(RR—DickEl)
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Pla,b, ¢ HNO,

PZa,b.c NO

P3a,b, ¢ HNO,

Pda,b,¢ NO

P5a,b, ¢ HNO,

Péa,b,¢ NO

PTa,b, ¢ HNODs

P8a,b,c NGO

P92, b, ¢ HNOs

P10a, b, ¢ NO

P1lla, b, ¢ HNOs

P12a, b, ¢ HNOs

From waste tank to stripping column: T00gph

Required: 1/module, 3 modules{a, b, ¢}

From stripping column to waste 400scfm
refluxer:

Required: 1/module, 3modules

From stripping column to enriching 700gph

col-1 and from one enriching col-1

to next enriching col-1: 3/module,

3 modules

From enriching col-1 to stripping 300scfm
col-1 and one enriching col-1 to

next enriching col-1: 3/module,

3 modules

From enriching col-1 to enriching 60gph

¢0l-2, and from one enriching col-2

to next enriching coi-2, (DP):

2/module, 3 modules.

From enriching col-2 to enriching 40scfm
col-1, and from one enriching col-2

to next enriching col-2, (DC): 2/module,

3 modules.

From enriching col-1 to refluxer-1 T700gph

(DP) :

Required: 1/module, 3 modules.

From refluxer-1 to enriching column-1 350scfm
{DC):

Required: 1/module, 3 modules.

From enriching column-2 to refluxer-2 T70gph

(DP) :

Required: 1/module, 3 modules.

From refluxer-2 to enriching column-2 30scfm
)

Required: 1/module, 3 modules.

o

15

30

100

10

30

10

30

15

From enriching col-2 to product 12ml/min 5

storage(DP):

Required: 1/module, 3 modules.

Erom feed mixer to enriching column-1: 50gph
Required: 1/module, 3 modules.

(RAR—2ikEL)

80

$ 1,550 § 4,650

$100, 000 $300, 000

$§ 1,800 § 18,200

$100, 000 §900, 000

$ 2,300 § 13,800

$ 85,000 $510, 000

$ 12,400 § 37,200

$ 100, 000 $300, 000

$ 1,400 § 4,200

$ 60,000 §180,000

$ 400 § 1,200

$ 2,400 § 7,200
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P101  H.0  From supply to waste-end refluxer: 100gpm 75 § 2,500 § 2,500
One required
P102  H.0  From supply to HNO: mixer: One 8gpm 15 § 1,200 § 1,200
required
P103  HNOs From tank car to feed storage:Three 500gpm 25 § 5,800 § 17, 400
required
- P104 HNO: From feed storage to HNO:; mixer:One 8gpm 15 § 1,300 § 1,300
required
Pi05 HNO: From waste storage to sales:One 25gpm 25 § 2,000 § 2,000
required
P106 H:80, From storage to sales:One required 300gpm 25 § 4,500 § 4,500
P107 Liq.80: From H:50. processor to SO. storage: Z2gpm 15 § 2,300 § 2,300
One required.
P108 Liq.S0: From tank car to storage:Three required 300gpm 25 § 5,400 § 16, 200
P109 S0 From H.S0: purifier to H.0Q purifier: 10gpm 15 § 2,500 § 2,500
(+H:0) One required.
P110 SO, Compress to liquify SO::0ne required. 60scfm 100 §$ 30,000 § 30, 000
(+H:0)
P111 Liq.S50; From H.0 purifier to phase separator: 1. 5gpm 15 § 5,000 § 5, 000
One required.
P112  H.0  From phase separator to flush 1.5gpm 5 § 600 § 600
(+80:) evaporator:0ne required. '
P113 H:50. From H.SO. heat exchanger to storage: 150gpm 45 § 4,500 § 4,500
One required.
P114  H.0  Waster discharge:0One required. 10gpm 15 § 600 §
[Footnotes]

(1) Those handling nitric oxide (NQ) are compressors. All others pumps,
unless noted otherwise. : ,
(2) Col-1 and col-2 denote the exchange columns in Sections 1 and 2,
respectively.
Refluxer-1 and refluxer-2 denote the refluxer systems for Sections
1 and 2, respectively.
(3) DP : Diaphragm pumps, PTFE-based or Type 316 $S-based diaphragm and
all wet parts.
DC : Diaphragm compressors, PTFB-based or Type 316 SS-based diaphragm
and all wet parts.
(4) gom = US gallons per minute
gph = US gallons per hour
scfm = Standard cubic fee per minute-
(5) psid = Pounds force per square inch, differential.

(RN —=D ke l)
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H.S0:-purifying evaporator:
Type: Shell & tube heat exchanger (Sheel = water;
tube = acid)
Purpose: Evaporation of S0: from 60° Baume sulfuric
acid
Shell: 13.50" I1.D., 14,007, 0.D. ;carbon steel
Tubes: Tantalum;0, 75°0D in 1. 25" pitches, 16 ft long;
86 tubes
Heat exchanger: Shell side = water, Tube side = sulfuric
acid
Type: Shell-and-tube heat exchanger
Purpose: Cool sulfuric acid from E to room
temperature,
Shell: 19,6” 1.D.,20.0" 0.D. ;carbon steel
Tubes: Tantalum;0.75°0D in 1. 25”-pitches, 15 ft long;
146 tubes
Heat exchanger: Shell side = water, Tube side = water
Type: Shell-and-tube heat exchanger
Purpose: Cool water from § to ambient temperature.
Shell: 13.50" I1.D., 14.00” 0.D., carbon steel
Tubes: 0, 75°0D, 1. 257 pitches, 12 ft long;carbon steel;
23 tubes
Flush evaporator:
Purpose: Heat and provide volume space to flush-
vaporize S0

Type: Cylindrical, horizontal;18.5"L.D.,7 ft long, with

immersed heaters.

Material: Type 316 S§
S0:-vaporizer for water purification:

Purpose: Purification of water by desorption of S0,

Type: Sieve plate column
Condenser:

Purpose: Cool S0 and water, and condense water

Heat load: 6x 10° BTU/hr Material:Type 316 SS
Condenser:

Purpose: Remove heats of compression and

condensation

Heat load: 3x 10° BTU/hr Material:Type 316 SS

Phase separaior:

Purpose: Separate SOs-rich liquid and H,0-rich liquid

Type: Vertical, cylindrical, 500 gallons

1§75, 200 $75, 200

1 $135, 000 $135, 000

1§25, 000

1 § 8000

1§14, 000

1 § 7000

1 § 5000

1 § 6, 000

$25, 000

$ 8 000

$14, 000

$ 7,000

$ 5,000

$ 6,000

[Notel The pumps and compressors, P109, P110, P111, P112 and P114 that have been

listed under "Pumps and Compressors” in Table 2 belong to the sulfuric
acid processor. In the cost estimate, therefore, these pumps and
compressors have been counted in the cost of the sulfuric acid
processor and not as a part of "Pumps” and "Compressors.”
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(B)
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(D)
(E)
(F)
()
(H)
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3
(K)
(L
D
(N)
(0)
(P)
(@
(R)
($)
(T
v
(V)
(W)
(X)
$9)
(2)
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* FE 0075y hIE6E
% FEE 50kgTS v MIBTE
* fEEEL 500ke TS v M3 R FR
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75N ERER
KRENrERBHRAE
— E R
iR =g ]
THEHE

BOLERE (KXBE)
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BaEs T

g (FxXam)
R ERTE

FRZE (FE4 : S0, HNDs, O
ERAGR (K2R
KR INF B
Fias -

HFERE
EEREAZRERY
R B
FRATEAD
BEEEAIITT 5 EF]
EERE ST 2 4EH
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R
FEREEERE

0.60x (A)

0.14x (A)

0.30% (A)

0.03% (A)

0.30x(A)
A+B+C+D+E+F
0,40%x(G)

0

= 0.40x(G)

0,26 (G)

G+H+I1+J+K+1L

25, H:0 D2 X hDF,

0

0.06%(G)

0.05%(G)
0.005%(G)

0. 05% (N)
N+O+P+Q+R+S

(G+H+1+J+K) / (BEi8ED
0.08%0, Tx(G+H+I+J+K)

0. 08%0. 7X (L)

0.08x0. TX(G+H+I+J+K)

Q+R+ (0.55%(0))
U+V+W+X+Y
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100kg./yr 500kg,yr 1500kg,yr 4500kg /yr
HRER 5 /shift 8 /shift 12/Shift 18,/shift
B 1 /shift 2 /shift 3 /shift 4 /shift
IEE 1 /day 1 /day 1 /day 1 /day
EREERLE none 1 /day 2 /day 3 /day
KRBT EER 4 /day 4 /day 7 /day T /day
HEEEER 1 /shift 2 /'shift 4 /shift 6 /shift
BHES 2 /shift 5 /shift 10,/shift 15,/shift
(B “shift”i3—%f



PNC PN8410 94-003

V. BREER

EPFENgT S5 >~ b, 500kg7 5 hE1,500kg7 5 > FOEREFNIZOVWT, FOBE
RIEBOBRERBEEE V- AFICE &, 2 X MORREV — BEITHEMRET 2,

V—A;: BEEROEH

SROEF IR bh, FAROERIRR $0.03TR ThH5H, LEF IR POKI%ELEI
295, TOEMIZ, V- BHEiTRET 3,

75y M, BRE, ERESEM (10FELI5E) 0T NTOESHI L TERIEEE
DEffEPEH>D/F A5 — (I-B— 18R L OBREHANT, hor—ATHRD
EAPEETH 5,

R 1 BEHAEHEK: (=FRi/Rueix ) Ek: (ERe/Ruymia ) OFERICONTHE
Wb LERT 3,

fEE 2 . BREHSAH K, OBLORBEMICKIETREN, OAID/5 4 F—DFE
& D EFRTICHEL,

[ 3 ¢ F—mOZRISORFRRNS IR MCEZ BREIR, T—/S— S0BEMEN
K14 %05 T ROHEENCIEZ 20 E D, HERNEY, (X LEE 100ke 75
v FOBEEERL )

BIEFEENhOBEINFETARME (xv) OBRMNIR MCEL B8, COEFHE
B BERFEEO—HIEVLHIDITELRYD, NEv, LHbRBEEEOET IZEHRY
ROMEEBEZELSBDIEZREILEAY v MiD 3, AFETIE X« DEEBREEE
(0.366 %) OTEFTADIICE 1, X DEEINLUTICES A Y v IO EEDA
B

RGeS URIC L 2 RER (B IHER) ORBEANEED | 'S5 Lé - Bl
EEELL 12, 3RIRT, RESR IR FORESEBRST, 75 LBMETS ME
BORERE HERL TEA,

100 ke 75 > FOBFE, BEE Kk, &k .OB#KE LTHSE, B4 THEEICRRANISEL
BHoNhd, ZOERE, @BHEIEH (L-A-TBRE) MENT 3L, F0EMNMC
ST B HIcBFgER%E b 2 —EfF il o, MEOBRBLMIIRESADETR T
TIOEN S I6EOHEHF TERT 5, bR 1 1= v FOBMEIEHETH 5.

SERERODKE VAT & R A00RE T
EFEICB B 7S LBEMOEREHEL, 15, 168ICRT, BEADRIRICIE, FEE 100ke

_81 j—
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5 v P ORBERFEOEEFMROEEZEIS -1,

500ke 5 v F TR, TNTOT—RICBWTINa= LBFENS 1 BHICKE—E,
FH2EOLSINE—ETTL, Lid-T, 100ke”5¥ bOaRX MERICROHIZL D
L3R FOARFAREIRT W,

V—B: ERa3XMDOAR

V-B~—-1: & 100k775}

FEI0kgT 5 ¥ FORBERMEIR K2 1105 L20MIKH 3, BREEFEOHEMIZK.
DB KX -TRELERENSE (811,12, 13%8R). LTA->TAHAHTI3, Bkl
FEORr —RATELIRENLK EEZ—ZA ST, IX MOPEREEFIO k EICDNWT
RUTz, IBHEREI0%6I3B1TRIC, BFERE99%IIEE1830IC, MBEAES. 9% 1319, Th
TNnE &,

INSORICDVT—RICWVWA S &I, OF 1 BRERSE I X MrREEPEDLE-
TEWVWIE, @22 MEEY, S0.032 PHEEEVWTEVWIETHD, JOERER
HAOEEERIGEMAIEBREONTIYS, 2ERBOL%ITHYY 3, S0 OF2X
FOERIE, 17, 18, 19RO MR UBHREBOREZEIMSHLNTH B, FIZIE
BlITREEO Kk =1 1000 SIRD I &35,

R EFEDOER—ERICI00keEET B0, F 1IBEFER (Q.=86,465FNE
H) &F2EERE (Q= 71,5208 VEH) OMEEES) KL > TRILELAL TR SK
Ve BIVEICIRA & 5 IS0 O 8% 1 €00, 01623 KA LT 3 L,

HNO, DERIBHE= (Q:+Q2) X365
= (86, 465+1,520) x365
=3,4305X 107 &
(HNOs DEERIRFTE) X 1.5
=5, 1457 X107 &V
S0: DA = (5. 1457Tx107"E/A) X (0.01623% FAHEENL)
=835, 000K F v
L1385, BIEAIT, 5. 145TXI0TEADI0,DERIZ], 647 b v\

17, 18, IRICEAOMELHIC, k. DEAVNIVEEEBHEIZ MVEL LS, L
LII-B— 2EITH~N/zL DI, ki DEEHED LHIGEMFTTEETLTEBL &, HEH
TRRRED FHE TMcCabe-Thiele RDBEIFER &FERIZH > TLEL, FROSHEE
TIRBEN2AERTVWEEICL S, TheTHT2E0TK, (k) O 1L
THEAREL B, ENEEARX ENEBRVLNIE, HEBEOGERE, HEZLSIC
X R BMEEEHORIGHENL LY, BL{ DT 7 7/ —2EZEEL THRHDERETHB, LI

I

S0 DERMNER
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Mo TARETK: =L 10EREEL L2ORSFHEBENELOTH -1,
REEP/M Oy PS5V PTRONIERERE D EILT, Ak, #E%L 10K
DB L > THEE L EEMRES N 20 L, B2 R MR/ S—E Y b5l
T B I EATREIIS B,

V-B—-2: 4 500kg75 b

SERESO0kg T T ¥ P OBRBREHAD /NS A I —D—2E LT, WThOBEEICHK.,
=L 20V B4, 15 16FBR) , 7——FHELTR, 100 kg5 b THREE
L7-BMERE b RO, 4% %2k DEME L, BEENTOEHRISEEER, 100k 7
Sy RERULOL03TXRE Liz, 500kg”S v PITkBEREIR FOWNER%E k  OBEE L
TH20E (BREEI%) , F2lk (BMEE%) , F2k (BEE.7%) KR,

TEEESOOke 7T v MiTiE, 100ke™'3 v MicfHF i - - RERs SEEE A i -, T
BICOWTIRIRE VI, MERE T OMRESR) THAT 3,

FEARREOIR M —EOEEL L TRHELSHETH B0 100ke 5 > FDIF
GLEICTH DD, FRORE XL THEMICOR MY Vicli->TW3, FOEH
(3, PNa=g AEERESENFROVH LTI, 10kgTS >y PHICE 73 Ly 7 R
BOBREY (HISdHRETISELH >T) BEICKHEEEVTSH B,

F2IEARRBEO IZ ME 1 RAOTNICIL L TNEDL D ICEIETH 555, hid
miitas & bRREA—F A — FThh, RiFH, TIERMBEOSFERBERSO 4 —
N=Ay FERARBEOCHTENELEEDL STV TH S, BEXHICL->THE, IDH
ICRBDORMNE N H B B3,

5820, 21, 2ROEBEHES, [Z0fth) AEEHCKZWL, TZ20f) c@EryFEa
YTy Y-8, EENEEhD, COIX FOR, FIENGI%E, BEIUELELD
5,

FEINkT 5 Y bSO Ryr =T v FICoh TFHI N BB ERNSEE LSS
B - db 2 —20RKEIE, KRB oN TBHERIEL ARSI EE2EREL
T, 77 MOREEAZEENRKINE LB TH b, -l hicELTEEOBSD
DIy be204—blELT, ZOE, F1BHELE LBREEOENThOEE:
SELOL 2EICHEL, ThoZiNTEFICOWCEIE -7, DD, BEE
DENTHUSRY T, ATy —, FUPEPEELTAEICE -7, &K MFh
DEEE¥O) LOFRMEEDITIHIC, HtbbhESOMRED 7w % — (diaphragm
compressor) PERIN, THhOol@ETHRISRLUALLSICHEBIEMTH S,

$0: QAR MRENDT S MO THERBEICHAIL, Lidi-TIDEKRIR
FREGE TS v MEBICHAIL TRE D, HiEoAH», ThEERE 100ke
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MHE00kgic A — AT v FLTHIRMAY w PN - BZAROEHTH 5,

EAFRICERE /. (BEEEINY%, ki =L 1007 —20) —HEORRKE, Q +Q: =
463, 939+ 52, 070=5186, 009 JiE, —EERIDS0HEEIS, 000 b »icfEN T3, TR,
NS D REID S0 BlE TIZOFERRICILEE 5,

V-B—3 : £l 500ke” 35~}

L 500ke 7 7 > PORBRIL, S£IMD X 5 1IT500ke 7T » b OBEBERS =M%
EP2—NELTHY, —EXESS EEVLEEEOES v av) % ilk7 5 >
FOENDHZFEITARBYLL 12D TH B, LIkt - TRIEHSORBERMED /5 4§ —
R S00kgD FNERUTH S, —ERE s v a vOEBHEIL, B, 50., B,
TNTEHBE LB E IS TE 2 EORRE LT 500k 3 » FHO HOHEEIC
¥4 ZOBARED, FHLUETH -1, Lizdi=T 1, 500kg 75 >~ + FOITHEEI TS
e A XKD DO ETERIRBRBE R X 5 %2F -1 EIRBB .

3033 (JBREREO0%) , H24F (FEFEBE09%) , $25% (EMEE99.7%) a2 AR
OFlEDIFE, COF5 Y FTHRHOBFEINERETLELT, —ERMICHEL TS50,
DEIFEAURICED (k1=110&L7T) 54,240 b > Th 3, DNBRED0:E—H—T
HHE LS 350, BETBIIMASBLIENERDNS, |

V—B—4 : £FpE4, 500ke
TTICHEICDI > THANTE L ST, FE 1,500ke75 » M—D00THELTE
ELRRENRARORESS L Bbh 5, FEHL S00kg2LELTHEEIE, S0 ZBA LR
BEFHTI2ARNE L BRD, FE 1,500kg® TS bE3 2y b, ERD 3 »ICHEE
AL TEBTIIEICK-T, REDS0: LREORMBOEE, Eif, HEHEAEDSE
R B~ EHEET BRSNS HENIWEEDbN S, 12720 150 2EA URMBEEY
578 UADOEREEZEZBNIRITH 20, JODOEEREZEVIETRITT S,

V-C: X MHEOEE

$0: DI R MRERIE D% LE EDHEZFAD IR PTHDB, L bS0.BRIEFEER
15OEERICEFIT 220G, ZOBEIR MERZHIRT 2 2 &1, BHREBIE%S0: K2k
BELTWARD, KRufeTdh b, AEITIE, o3 X MEEE X FOBREE D,

V-C—1: % 10kg”3~F
(1) RBZE:
BRI EHBRICE LT,
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(2) BEEHICHBU2BEEL o2 FOBG
(a) BEENYD IS LEHT (BLR)
WFHEET, MEFEEHEICANLVES, 145450 $19,70
MBS EZ LIS, 1275440 $15.57
ISEEERT, WMEFEAZHEICANL VRS, 145440 $18.60
WBGHEIFREZ LIRS, 1750405144
(b) BREEEZI0X N SI9KITE| LiF B0 D a X MM (11, 123%)
0EEET, MEBFEHEEMEIANSTVES, 125440 §$1.20
MEBEAIRGREZ LB, 1275450 $0.80
ISHEEBT, MESTHZHERANGTVES, 15450 $1.920
WEBFTEAREEZLAIBE, 175450 $0.80
(c) BHEEEZ9%71599.0%icq| HiFa-ddax MENS (12, 13%)
IFERT, REBTAEHECANLVES, 1754%0$0.15
HMTEAFRSEE LGS, 175450 $0.10
I5EERT, MBRFAEMBICANITOES, 1754250 $0.10
WEEINREZ LSICIBE, 1 754%D §0.05
90260599961 EIF 572D 3 R MEMS £99% 1 599, 8% Z EiFBHd R b
W, BEEOEIMIZERS L TWE, BED S A TI9%HE & 99, 9% HDER
BOE, B2EOBRMISITHD, 09%XFHOBREIT 1885 (F183) , 99. 9% A DR
& 246 GR19) . LWL 23800 R | HiE0LBIERTIC 5 2 EaMEEIT/N
SVOT, F2HEORKOBEOHEMIEHE 2R Mo ZLOBELEL 1, BiEE
DORWEFANTHE, BERBOZLEREOZICHAIT 255, BEIX MO bBEE
OE(LIIFEIFHEI B,
(3} BERGHLATODIR OB :
WAWSEEET S5 A Y ~ P BBRELAOEE & -1 840 AR FOB XD A
QIRICRT . CORDHIF, FE 100ke, EHENY, FRIEGEMHIEDy —XTH
B, MEREOCT S Vv MW T O AREROBENTE 3,

V—C—2: 4FfE 500ke 75 > b1,500 kg 75 > b

ITITHBIC DT » Tl & S ITERREL, 500kg 75 > ME500ke 7S o b OIEEEMLELT
HEZMEV 2—-VELTHY, ZTNLUAY —ERBS AR 500ke 75 >~ FOSfED K
FXLLTHILADT, B75 Y Mok BBHF IR MILTWA. Lizdi-THRETDH
W75 v bARRRHCGRT A LT B,

W75 ckd ] 75 L850 OBERE, TTICB4E BEFNY%) , $i5k (8
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HERE99%) , H16E (BN 7%) THH LIk, o, IhoDERIX FORRIE
c:‘F%EODE%Eé:ﬁ: L7z,
20%% : HEEE  500ke, BAEREE0.0%
F21%: EE  500ke, #BHEEE9S. 0%
o5k . HFEE  H00ke, IBHEE0.T%
523%k . HFEE 1,500ke, BAEREO0. 0%
24K . FE 1,500kg, {EFERED9.0%
Ho5% . 4FERE 1,500kg, IBHEEE0D. 7%
(1) SERfFBT3BEES 2 X O
(a) BHEEEZ0%N599%Ic EiFBcd0a R MEMSITILOEY THS, Ihod

Ei2500kg 7S5 > b, 1,500ke 75 > MicdkB L, FAEREEEHOIESIEICD

HETH 5,

BTV ANIES, 17545003 R pEMN=81.05
WEBGEHIRIR 2 ET W8S, 175448003 R MEh=§0.66
(b) BEEEE%MNS90. 7% LT3 -00 3R MEIS T TILOEDTHE, Thd

DOIEI500kg TS > b, 1,500ke 7S5 v Mo L, 4EREGRIBRID 104 & 155

bIBETH D,

WmEFHEHECANLES, 175450 ax MEN=§0. 11
WHEGEHIRES R 25 WS, 1 /544 b0a R MEN=$0.08

RBEREOEEETRAO O Z20fl) THEHEE, FOEHEIBIGER~N,

—BETFORBEVPEADEEN BB/ TH AL LA LI, B 1EEMRELFT L
BRI, ZhEn. T%BmAIERTL, RUABE0XNEMENXERCLAL
T BIBREAECE, KDBLEFEEILETHINS, BEBERICHRERRERS
PEAT 3 EERBICRIINHD, TOMARBROREOLITHAEY, BREHICR
L LI BRSRERELTD, VI ETFHEINELITIR MY v MREL
AETSWEBDRS,

EHEICNORAIE & FRECREREET b, IRMENICBIRTS < B LR AV 7o,

1B ERI NI AEEERL, SHATERE 7T R A BT B ERIFRTFAR
AEHIUSN S EOMEA TEKBREEZEA TR EALEDLSRY, TUOHEHE ]
BOOR MISREBBEEICIIEALEREGTH 5,

BITERNOBHRE TR L2 X MEEP, GIH GRFERBRE, FTREDL
BIR) OEEEICL AR, F2BOIRMERICLE, ELE2BOaR O
B, MOREEICIELTNS Y, GIENEBHEEICL > THEDELLETVWERT
H5, BESEERE ME CHEAAZN/ZIR MEE 98 »WARGIHET S




ELDT, MELERECI->THEDEDLSIL,
REFEOZRIN X D EEICZ AF L W—OEHIE S0.03 R FNOWINTH S LR
A%,
2) BEELADNS Ay —-Lax OB :
(a} FREEFEEIFEE & B4 -

WA T E5 | FIn X DBHER 1 /'S5 LY D EBOETAZLUTIREED
3, VWTNODEDEESOkg & 1, 500kgDiF TS o MIHBTH O, F 7 EIREBIR
OENITHILBTH 5,

BREEN%DOES 1=1.01Td, BiffiA$3.85ETF ¥ 3,

k1=110THE, BE284 I5ETT 5,
k1=120Tld, BAS$ 4. 45(ETF T 5,
BEEN%DBE ¢ ki=L0IT, BEN$L20ETTS,
k1=1.10T3, Bl $4.55ETT 3,
k,=1207Tid, BfH$4 91ETT 5,
BEEN. TR OBE  : ki=101Ti, BEMEH$4 2BETT 2,
k1=110Tid, HEfE»$4.5TETT 3,
k1=1.20Ti3, Bffid$4. 95ETFT 23,

(b) FERRERIER & B -

FEE 500kg”" 5 v P CRIERPEAEIENLEIT S &, BEER 7S5 L4
OEMN $ L 04%< 783, JOERAMNOBKEBEEREICH, RESSHRBOEECS
BRI —ETH B, .

R 1,500kg 75 » P CIHMEREZIMENSISEICT 2 LBHER 1 75 44D
OEHR S L 00L< 85, ZOESFNOSEKBHEC B ENRROFEC HM
RIEC—ETH 5,

(c) F 1 ZEERE BRFEEk, ) LBIR

kK \ DEEZRELTIEBENRERT 2, ZNREIEEDLHELNOTHE, T
sCD EFHEIR TS MO Ry —)b, ERERRIZ 0D/ 35 4 7 —ICBRE —F
Thad,

AR ERERE 00 % DIBS -
k1ZLO0IASL10C R s &, Bl S (0.7320.03) LHT 3,
k1%L 10051 200 ki 5 &, BEHMNS (0.85::0.03) RT3,
B EREREDY999%6 & 99. T DIBE -
KiZL0IhoL 0ic kiFa s, Bisss (0.810.03) LHT 3,
kiz1 10hsl20ickidfa s, BfENS (0,93+0.03) ERT 3,
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@ 77 MEELEM

75 v MEEAEES e D1, 500kgic RS — AT v TE B E, ERODT AT —
DHEHFITOVWTH, 75 LBEHOFEADIZ 02905 $0. 33DHEHEIC L EE 5,

(e) ZODHD/ 5 A 7 — & B :

20 BB (TR k . ) D X 3 BUROE(LIZIB LA LBIRTE S, £,
F—EOFBD, F—A—BREEL 3 %S T BOMEIC L EEBRY, i
EAEERTES,

(3) 4FEE 100kg 75 > b & DL
FERES00kg S L 1, 500kg®D 75 > b EEELW0gD T 5 > + & DFEH EDOBBOEN

RELTIFET S,

() BHES|ICOLa=y LHEEALLI L, Bli3Pyrex MOBRIBOHESE LORRE
THb, BREMOETES Ui

(b) ZHEDO Ry — VT v T, IR MDETICEBAL,

(©) BIEBERADEY 2—Mb, &8T5 FOBREMIRKRO T R b OERIC SR
T3 TTH A,

(d) BEEERAEZERAICEE, 2R POLRIC YN -7, #2tombicHs
TA5EELNE,

(e) BEZENODTFERRIN, EhSORTRONEFFRUTICBEZ 5709,

A—A—DREHVITL /DT, BEOBRMVTEEE L/ 100ke”35 > bk
DEMIZIE -,

(f) FREFEEEE OB, BHE7 5 » POXEYLICE 73V, SEINIMBROEHE
ML, NFELSEISHEFOMZTERSICHTICWE, ERTHREPICEENDS $0
DBEENESTEZH, 23X MO RIS -1,

PlEoiEmic, Ao FMHEFE TR IR ML LTERE T2, Rr—Jb

Ty LS TS NERBOEM), EEoERIckL TR TERCEEDN

Ao THEAYr—NANT v 7TDA)y hO—D2THA D,
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BUER WRERISOS T LBEMICRITT RELFROEE

FEE=100kg ; F—— HEZ1ET4E=0, 05
RIBEENID ZEE1SHE T4 =0. 00037

IR SRR = 104 SERRHEEIRE =154

k:  k.=L01 116 120 130 ke k=101 110 120 1.30

L0t 1877 19.75 20.85 2198 .01 17.67 18.62 19.69 20.79

14.93 15,58 16,33 17.11 13.82 14,45 15,17 15,92
1,20 18.76 [19.72| 20.82 21.60 .20 17.66 [18.60| 19,66 20,44
14.92 |15.57| 16,81 16.75 13.81 14.44| 15,15 15.59
140 1876 19.72 20.46 21,57 .40 17.66 18,59 19,34 20.41
14,92 1557 15,96 16.73 13.81 14.44 14,84 15, 58

(BE] ki &k OGRS 3 _ LB OEIIBEE AR E 2 L3 [T VIE A D BT
(BALT1992E DK Fib) , TEROBIZEFEEE LSIWIESOBE4E TR
9o M TERAZHE AT REE,
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12X NAEHRISD 7 LEMICRITTRRLEEOEE

FE=100kg ; F =8 —EEFISEFHE=0.05
BIBEENOD Z R ISFF R =0, 00037

FRUEEHR =104 BRI = 154

ke k=101 110 1,20 130 k: k=101 110 120 130

.01 19.93 20.97 22,15 23.36 .01 1879 19.81 20,96 2213

(e) 15,72 16.42 17.21 18,03 14.59 15.25 16.02 16.80
1.20 19.92 120.95} 22.12 2331 .20 1879 }18.79| 20.93 22.08
15.72 |16,41| 17,19 18,00 14,58 115.24| 16.00 16,77

140 20.24 21.26 22.07 23,26 L.40 19.06 20.06 20.88 22,03
16,03 16,72 17.16 17.97 14,86 1552 15.97 16.74

(H] BUuROMECZEL,

13k 99 9% ERISD ST LABRMEICRIT T EIRHAMORE

FE=100ks ; T = RERIEFIE=0,05
RARBEENOD EFR15ET43E= =0, 00037

SERREE AR = 104F SRR =155

ke ki=1,01 110 120 130 ke k,=1.01 110 120 1.30

.01 20.04 21,08 22.26 2346 1,01 18,90 19.91 2106 22 23

15.80 16.49 17,28 18.10 14.66 15,32 16,09 16,87
110 20,03 [21.07| 22.24 23.44 .10 18.8% [19.90| 21,04 22 21
15.79 |[16.48| 17.27 18.09 14.65 [15.32 | 16.07 16.85
.20 20,35 2137 22.54 2373 .20 19.17 20.17 2131 2246
16.10 16,79 17.57 18.38 1493 156,99 16.34 17.12
.30 20.35 2L.37 22.53 2338 L300  18.17 20.17 2L29 22,15
16.11 16.79 17.57 18,04 14.93  15.59 16.34 16.81

(] BUROMEICHELU,
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BlUR WRERIBOS T ARHICRIZTRELFRROZE

BE=500kg & 1, 500
i A E—

SERR EES0Qkg v & B EE1500kg7I /M L B
4 muy ORGSRy SElElENES,

--EOEFSR= Ff- DB TR =
E) ki ') 0.04 0.05 " 0.06 0.04 0.05 ~0.06

10 L0l L0l 19.41 19.41 19.43 19.08 19.08 19,10
15.96 15,57 15.58 15,23 15,24 15,25

L1060 20.14 20.16 20.19 19.81 10.83 19.86
15,98 16,00 18,02 15.66 15.67 15.69

L20 2099 2104 21.08 20.66 20.72 20.75
16,49 16.53 16,55 16.16 16.20 16,23

.20 101 19.38 19.39 19.40 19,06 19.06 19.08
15,84 15.54 15,56 15.21 15,21 1523

L10 |20.10| 20.12 20.15 19.77| 19.80 19.83
15.95] 15.96 15,99 15,62 | 15.64 15.66

L20 20.94 20.99 2103 20,61 20.67 20,71
16.45 16.49 16,52 16,12 16.16 16.19

.40 101 19.38 19.38 19.40 18,05 18.05 19.07
15.54 15.54 15,55 15,21 1521 1523

L16 20.08 20.11 20.14 1975  19.78 19.81
15.93 15.96 15 98 15,61 15,63 15.65

L20 20.90 20.96 2101 20,57 20.63 20.68
16.43 16,47 16,50 16,10 16,14 16.18

15 L0l L0l 1836 18.36 18.38 18.07 18.07 18.09
14,51 14,52 14.53 14,22 14.23 14,24

L10 19.10 19.12 19.15 18.81 18,83 18,86
1495 14,96 14.98 14,65 14,67 14,69

.20 19.96 .20.01 20,05 19.67 19.72 18,75
15.46 15,50 15,52 15,17 15.20 15, 23

.20 101 18.34 1834 18,36 18.05 18 05 18 07
14.49 14,50 14,51 1420 14.21 14,22

L10 19.06 19.09 19,12 18, 77| 18.80 18.83
14,91 14.83 14.95 14,62 | 14,64 14.66

120 19.91 19.96 20,00 19.62 19.67 19.71
15.42 15,46 15.49 15.13 15,17 15,19

.40 101 18.34 18.34 18.35 18.04 18 05 18.06
14.49 14.49 14,51 14,20 1420 1422

L10 19,04 19.08 19.10 18.70 1878 18 81
14,90 14.92 14,94 1461 14.63 14,65

L20 19.87 19,93 19.98 19.58 19.64  19.69
15.40 15.44 15,47 15,11 15,14 15,18

o

(] HIROHEIHELC,
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FISER OREFISD /T LABMHICRITTRABEHOLE

FEE=500kg &1, 500
T O SR IS 4358 =0, 00037

SERR, EES00ke 77/ MC £ B EE1500kg77vMc Xk B
[ I L Eonsiidicsd,  EERNEIEE S

- F-i-EOEFHR= F-R-BROEFHR=
(%) k; k. 0.04 0.05 0,08 0.04 0.05 0,06

10 .01 101 20,38 20.37 20 39 20,05 20.05 20.06
16,17 16.17 16.18 15.85 15.84 15.86

.10 2119 21.20 21.23 20.86 20.88 20.90
16.64 16.65 16,67 16.32 16.32 16.35

1.20 2212 2217 2221 21.80 2.8 2188
17.20  17.23 17.26 16.87 16,91 16,93

.20 101 20.36 20.35 20.37 20.03 20.03 20.04
16.15 16.15 16.16 15.83 15.82 15.84

1,10 |2L156| 21.17 21.20 20,82 20.84 20.87
16,61 | 16.62 16,64 16,29 | 16.30 16,32

.20 22,07 22.12 22.16 2L.75 21,80 21,84
1716 17.20 17 22 16,84 16.87 16.90

1. 40 .01 20.36 20.35 20.36 20,03 20.03 20,04
16,15 16,15 16.16 15,83 15.82 15.83

L10 2113 2116 2118 20.80 20.83 20,86
16.60 16.62 16.63 16,27 16.29 16.31

1.20 22.04 2209 22.14 2171 2L 77 2181
17.14  17.18 17.21 16.82 16.85 16.88

15 L01 101 19.33 19.33 19.34 19.04 19.04 19.05
15,12 15.12 15,13 14.83 14,83 14.84

L1 20.15 20.16 20.19 19.86 19.87 19.90
15.60 15.61 15.63 15,81 15,32 15,34

1.20 2L.09 21,14 21171 20,80 20.85 20.88
16.17 16.20 16,22 15.68 15,91 15 93

1,20 1.0F 1931 19.31 19.32 19.02 19,02 19.03
15,10 16,10 15 11 14,82 14.81 14.82

.10 |20.11} 20.13  20.16 19.82 | 19.84 19,87
15,571 15.58 15.60 15.28 | 16.29 15.31

1,20 21,04 21,09 2113 20,75 20.80 20,84
16,13 16,16 16,19 15,84 15.87 15.90

140 101 19.31 19.31 19.32 19.02 19.02 19.03
15,11 15,10 15.11 14,82 14.81 14.82

.10 20.09 20.12 20,14 19.80 19.83 19,85
10.56 156.58 15,89 1527 15,29 15.31

.20 2L.00 21,06 2111 20,71 20.77 20.82
16,11 16,14 16,18 15,82 15.86 15.89

(Ff] BUROHEKEU.
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F16R 99 THEHRISD ST LABHICKIFTTBELAROEE -

HEFE=500kg 2. UL, 500
B8 %ﬁﬁ@%ﬁl%?ﬁ}iﬁﬁ 00037

LEHR EEL00kgTIV M &L B EE1500kg77 /ML B
BT EEsEy RN ER

F-f- O EFHR= F-- DB TR =
(55) K ks 0,04 0.05 ~0.06 0.04 0.05 " 0.06

10 .01 101 20.48 20.48 20.49 20.16  20.15 20.16
16.25 16.24 16,25 15,92 15,92 15,93

.10 2130 21.31 2134 20.97 20,99 2101
16.72 16,73 16.75 16.40 16.40 16,42

1.20 22.24 22,29 22,32 2L92 2L97 22.00
17.28 17,32 17,34 16.96 16,99 17.01

1. 20 1,01 20.46 20.46 20, 47 20.14 20.13 20,14
16.23 16,22 16.23 16,91 16,90 1581

1.10 |2L.261 21.28 2130 20.941 20.95 20.98
16.69 | 16.70 16,72 16.37| 16.38 16.39

120 2219 22.24 22.28 21,87 21.92 21.9
17.25 17.28 17.30 16.92 16.95 16.98

1,40 101 2047 20.46 20, 47 20.14 20.13 2014
16.24 16.23 16,23 15,91 15.90 15.91

L1000 2124 2127 2129 20,92 20.95 20,97
16.68 16.70 16.71 16.36 16.37 16.39

1,20 22.16 22.21 22.26 21.83 2189 21.93
17.23 17.26 17.29  16.91 16.94 16.97

15 .01 101 19.43 19.43 19 44 19.14 19.14 19,15
15.20 15,19 15.20 14.91 14,90 14.91

L1000 20.25 20.27 20,29 19,97 19.98 20,00
15.68 15.69 15.70 15.35 15.40 15.41

.20 21.20 21.25 21,28 20.92 20,96 2100
16.250 16.28 16,30 15.96 15.99 16,01

.20 101 19.41 1941 1942 19.12 18.12 19,13
15,18 15,17 15,18 14,89 14,88 14.89

1.10 120,22 | 20.24 20.26 19.93 | 19.95 19.97
15,65 | 15.66 15, 68 15.36 | 15.37 15.39

.20 2116 2121 2124 20.87 20.92 20.95
16.21  16.24 16,27 15,93 15,96 15,98

140 L01 19.42 19,41 19.42 19.13  19.12 19.13
15,18 15,18 15, 18 14.90 14.89 14.89

110 20.20 20,23 20,25 19.91  19.94 19,96
15.64 15.66 15,67 15,36 15,37 16,38

.20 2112 21.18 2122 20.83 20.89 20.93
16.19 16.23 16.26 15,91 15.94 15,97

GE] SHFEUEROBAFIEL,
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BITR AR —FEH™ LaoX bPRROBRE [FEEL100ke ; BEAEEF0%]
RENOPOEELSETAE = 0, 00037; 7~ -E0RE15EF9% = 0.05; k. = 1.20

Riomia =343 R, =416 N.(EE =125 N =137 R n:.=10.428
L. =758 G, =Q, =7T520 ENEE=4996  REiE=4078
1R @k, =1.01 @k,=110 @k=120 @k, =130
R 10. 532 11, 470 12. 513 18, 556
L. (g-moles N/day) 86, 929 94, 004 101, 864 109, 724
G, (g-moles N/day) 86, 911 93, 085 101, 848 109, 706
Q. (g-moles N/day) 79, 391 86, 465 94, 326 102, 186
N, (B 08 84 77 72
N 107 92 84 79
N, (3 = 2l 28 29 29 30
azx b (Bbr=1, 00 0XKFL)
TREE
wlﬁ e 4 }‘Iﬁﬁ @k1=1. 01 @k1=1. 10 @k1=1. 20 @k1=1. 30
TI7ME (A) 673 689 708 729
i 54 46 43 40
LD 8 8 8 8
ARy 7 14 15 15 15
REE 207 230 253 276
FEE) 29 22 22 22
EENORIUE 50 50 50 50
#0f 319 319 319 319
R 1, 595 1, 633 1, 879 1, 728
HEBREEE QD 8, 431 3, 516 3, 618 3, 729
FREER QD 849 919 997 1,075
(N) BBy <% 772 836 907 978
EREeE (D 1, 075 1, 153 1, 240 1, 327
10 EREEERE (D) 790 809 832 856
HERA (WD 327 335 344 354
J7 LR (RIS L) 18, 77 19. 75 20. 85 21,98
Y7 bR (BBEHRIESh) 14, 93 15, 58 16. 33 17.11
156 FREEE (2) 681 697 717 738
BER QD 218 223 229 236
77 LR CERRIRS L) 17. 67 18, 62 19. 69 20. 79
73 LB RRERES D) 18. 82 14. 45 15, 17 15. 92

(a) FEE(L[ Lo, G1, G2, Q1, Qo, &8, BED ol 'EJU%%EBD
Li¢G, (i=1, 2D HEREINOTNTIORE, Q. (i=1, 2)iRER,
Ri &Ri, wia (i=1, 2)HEEREENGER, Rk, » Ri. mino
Ni (i=1, 22851 REHEONEBY, NHAM o BONEEY,
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F8R AHR7—FEH™ LaX MAROBER [FEEEL0ke ; EHEE9%]
RENOfDEE15EFAE = 0. 00037; 7-7-H0%E158F4% = 0.05; k. = 1.20

Reomin =380 R. =456.0 N.GRE=17Tl N.(HD=188 R ni.=10.352
L. =849 G. =Q. =8331  ENRE=5496  FERE=5477

5 e @k,=1.01  @k,=1L10 @k, =120 @k =130
R 10, 456 11, 388 12, 423 13. 458
L. (g-moles N/day) 95, 649 103, 428 112, 072 120, 715
G, (g-moles N/day) 95, 631 103, 410 112, 054 120, 697
Q, (g-moles N/day) 87, 300 95, 079 103, 722 112, 366
N, (B 98 84 7 72
N, (§aE 107 92 84 79
N. (ifE = 2@ 28 29 29 30

XM (BAr=1, 00 0#KFML)

FHEE
E@ﬂﬂ a3z }‘IEE @k1=1. 01 @1’(1=1. 10 @k1=1. 20 @kizl. 30
TivME (A - 699 715 734 755
i1 54 46 43 40
i 10 10 10 10
ANy 7 14 15 15 15
BBE1 230 253 276 299
o) 22 22 22 22
BEENOTIE 50 50 50 50
#0f 319 319 319 319
s (© 1, 656 1, 694 1, 739 1,788
JERELE QO 3, 565 3, 651 3, 758 3, 864
FREFE (O 934 1, 010 1, 094 1,179
(N hOEREY 28 | 850 919 996 1,073
SRR (T) 1,171 1, 255 1, 349 1, 443
10 KHEERRE (2) 820 839 862 887
) 340 347 356 367
Y7 NG (BRSNS L) 19, 92 20. 95 22.12 23, 31
Y7 hBlE (ERRARESY) 15. 72 186. 41 17.19 18. 00
15% AR (D 707 723 743 764
HERD (D 296 231 238 244
77 W (BRI EL) 18. 79 19. 79 20, 93 22, 08
i7 b BRI SY ) 14. 58 15, 24 16. 00 16. 77

(a) #8(L., L, G, Gy, Qu, Q., HBE BEDOHIE TIERER,
L:&G: (i=1, 2) BERINOThTOER, Q; (i=1, 2)HEhR,
Ri &Ry, min Ci=1, 2)HBENLEME. Rizk: *Ri mino
Ni (i=1, 2)URLECEIEORERE. N UAMY o THORERY,
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BIOR AR4Yy—FEH™ &aX FHRROBIE [FEE100ke ; BHEAE9. 9%]
EENOHOZE15BFAE = 0, 00037; 7-r-A0SEISETHE = 0.045; k. = 110

Rz min =426 R, =468.6 N (EE)=224 N, =246 R ni.=10.150
: —8580 G: =Q. =8561  Efk=>5546  REER=552T

%lg%ﬁ @k1'=1. 1 @k1 =1, 10 @]{1 =120 @k1=1. 30
R ' 10. 251 11. 165 12, 180 13.195
L. (g-moles N/day) 96, 533 104, 370 113, 078 121, 786
G (g-moles N/day) 96, 514 104, 350 113, 060 121, 768
Q. (g-moles N/day) 87, 953 95, 790 104, 499 113, 207
N, (E&E) 96 82 75 70
N, (iR@) 105 20 82 77
N. (fpé = Bl 28 29 29 30

oX b (Bfr=1, 00 0kKFL)

xR
Wﬂﬁ bt i 4 I‘]‘EE @kl=1. 01 @k|=1. 10 @k1=1. 20 @kl=1. 30 .
i/ R (A) 701 717 736 757
Rt 53 45 41 39
Y] 18 13 13 13
ANy 7 14 15 15 15
BBEL 230 253 276 299
it 292 22 22 29
EENORTE 50 50 50 50
0l : 319 319 319 319
5 () 1, 661 1, 699 1, 744 1, 793
BENERE QD 3, 577 3, 662 3, 765 3, 876
FREFE (D 943 1,019 1, 104 1,189
(N) pOBERA 2% 858 927 1, 005 1, 082
FRTLEEE (T) 1,181 1, 266 1, 360 1, 455
10% FHEERE (2D 823 842 865 889
B (0 341 348 358 368
o7 WEE CRRETRE L) 20. 03 21. 07 22. 24 23, 44
15 hBE (SR HY) 15, 79 16. 48 17, 27 18. 09
158 3 A 709 725 745 766
HERY (O 297 232 238 245
15 LA CHRTARIB LD 18. 89 19, 90 21, 04 22.21
137 LB (RHRIE S ) 14. 65 15. 32 16. 07 16. 85

(a) &&(L1. Lo, Gi, G2y Qu, Q2. (5 BED OB ©ERER,
LG (i=1, 2) REENOZNEOER, Q. (i=1, 2)URHR,
Ri ¢Ri, min (=1, 2O BRI LR, Rizks * Ry, mino
Ni (i=1, 2 UF UL EE0RERN, N RAMY o THOMEREL
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BAE HAF— FEHR™ &aX MHROBGR [FES00ke ; BHEE0%)
BENOTOEX15EFA% = 0. 00037; F—~'-fA0BE15E74E = 0.04; k, = 1.20

Rimia =430 R. =516 N (&BE)=128 N, =140 R, »:;»=8 120
L. =4T7,228 G. =Q. =47,137  FHBE=24,979  E&E-24, 888

%lfﬁﬂ(ﬁﬁ . @k,=1.01 @k,=110 @k,=1,20
R, 8.201 8. 932 9. 744
L. (g-moles N/day) 434, 550 469, 064 507, 413
G (g-moles N/day) 434, 459 468, 973 507, 321
Q. (g-moles N/day) 3817, 322 421, 836 460, 185
N, (i 94 80 73
N (i 103 88 80
N. (i = 2B 28 29 29

IZ b (Br=1, 00 0%FW

5 i

il a2 bEHE @k, =1.01 @k,=1.10 @k,=1.20

TovMEE (B 3, 190 3, 160 3, 141

| 231 199 180

LY 68 68 68

Ay 7R 63 65 65

B 620 620 620

i) 204 204 204

BENORILE 350 350 350

W . 208 208 208

0l 1, 445 1, 445 1, 445

s © 7, 560 7, 488 7, 443

JihEsE D 16, 403 16, 286 16, 228

FREER (V) 4, 770 5, 149 5, 570

(N) e 28 3, 861 4, 167 4, 508

ERRE (D 5, 878 6, 267 6, 704

10 FEREeE (D 3, 752 3, 719 3, 698

RERD (D 1, 550 1,535 1,526

77 M (RS L) (19. 38) (20. 10) (20, 94)

7 WA CRRGEATRIES D) [15. 54] [15. 95) [16. 45]

15% RS (2 3, 233 3, 204 3, 187

HARD (O 1,033 1, 023 1, 017

i3 W (HBATRA L) (18. 34) (19. 06) (19.91)

¥7 NAE (RIS D) [14, 49) {14, 91] [15, 42]

(a) #i#(L+, Lo, Gi, G2y Q1. Q2.  BHHE RER)OBUR T1EEEH,
LitG: (i=1, 2)RERINOThEhOER, Q. (i=1, 2)UFEHE,
Ri &Ry, min (i=1, 2)HERLEEMERL. Ri=k: * Ri, mino
Ni (=1, 2)UFUELELEOMERS, Naida My THOMEEY.
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Bk HA—-FEHE™ LoX FHRROBFR HEES00kg ; ERERE9%]
BENOADEL15ETIE = 0, 00037; 7-r-H0SK15EFA% = 0.04; ke = 1. 20

Rimin =475 R, =570 N.(BE) =174 N.EW#E) =191 R, «:.=8.086
L, =52,161 G, =Q, =52,070 ENE=27,478  E#§E=27, 387
ERE 5 @k, =101 @k,=1.10 @k,=120
R, 8. 167 8. 894 9,708
L. (g-moles N/day) 478, 141 516, 100 558, 276
G, (g-moles N/day) 478, 050 5186, 009 558, 185
Q. (g-moles N/day) 425, 981 463, 939 506, 116
N, (B 94 80 73
N. e 103 88 80
N, (G = 5 28 29 29
ax b (Bfi=1, 00 0%FL)
FHER
Wﬂﬁ s 4 }‘I,Eﬁ @kl=1. 01 @k1=1. 10 @k1=1.20
Ti/14E (A) 8,218 3,188 3, 169
k| 231 199 180
L) 96 96 96
AM 9 7R 63 65 65
A 620 620 620
A& 204 204 204
BENORITE 350 350 350
e 208 208 208
#0ff 1, 445 1, 445 1, 445
i () 7, 626 7, 555 7,510
JEBENE D 16, 584 16, 471 16, 417
FHEEE (D 5, 248 5, 665 6, 128
QO HOEEE 2K 4,248 4, 585 4, 960
EirEE (D 6, 388 6, 817 7, 298
10% EESE (D 3, 787 3, 754 3,734
HERS (0D 1, 563 1, 549 1, 539
75 LM (RN L) (20. 36) (21. 15) (22.07)
¥ WM (BRI ) [16. 15] [16. 61] [17. 18]
15% SRR (D 3, 263 3, 235 3, 218
BEEE (D 1, 042 1, 032 1, 026
17 b (RBRAEL L) (19. 31) (20, 11) (21. 04)
5 LB (ERoAIRES D [15, 10] [15. 571 [16. 13]

(a) HB(L.1. Lo, Gy, G, Qu, Q2. {i, BEDOBUR V2R,

Li¥G; (1=1, 2)ERBINOThENORR. Q. (i=1, 2) B,

R: (ERI min (j.:]., Z)Iiﬁﬁ&t%’hﬁmho Ri=ki * Ri, miao

Ns (i=1, 2)EUELELE0MERY, NJHAM » TEOMERY,

— 98
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FRE AXr—FEH™ LaX MIROBRE [4FEES00kg ; IBHER9. 7%]
EENOTDEEISEFAE = 0. 00037; 7 -H0¥E15ETAE = 0.04; ko = 1. 20

Rz.min =478 R: =574 Na(ﬂ%ﬁ)=197 Nz(%ﬁ)"—'ﬂlﬁ Ri nia=8.093
L. =52, 490 G: =Q. =52,398 EHER=—27, 672 EEER=27, 581

%ﬁéﬂﬁ%ﬁﬁ @kl =101 @]{1 =110 @kl =120
R, 8.174 8. 903 9,712
L. (g-moles N/day) 481, 552 519, 785 562, 267
G. (g-moles N/day) 481, 461 519, 694 562, 175
Q: (g-moles N/day) 429, 062 467, 295 508, 7717
N, 94 80 73
N, (ERg) 103 88 80
N. (B¢ - Eai) 28 29 29

az b (Efr=1, 60 0KFL)

TR
i a2 IEHE @k, =1.01 @k,=110 @k,=120
T77V88 (M) 3, 231 3, 201 3, 182
i 231 199 180
i 109 109 109
AR 7K 63 65 65
BEE 620 620 620
i 204 204 204
FEENORLE 350 350 850
i R DR 208 208 208
#off 1, 445 1, 445 1, 445
G () 7, 657 7, 585 7, 540
SRS (D 18, 653 16, 539 186, 485
EREEE (V) 5, 286 5, 706 8, 172
(N) R 1 7% 4,218 4,618 4, 995
R (T) 6, 431 6, 863 7, 848
10§ FEEEREE (D 3, 802 3, 769 3, 749
#ES (0 1, 570 1, 555 1, 546
I3 L8 (EREARARL) (20, 46) (21, 26) (22. 19)
3 G (RS ) [16. 23] [16. 69] [17, 25]
15§ FHEEE (D 3, 277 3, 248 3, 232
Bk (D 1, 046 1, 037 1, 081
77 G (RREREL ) (19. 41) (20, 22) (21.16)
7 hAE (RIS SY) [15. 18] [15. 65] [16.21]

(a) BE(L1. Loy Gi, Go, Qu, Q2. R, B OMEG ®0EEER,
Li¢G; (i=1, 2) BBRENOZNCIOEE, Q. (i=1, 2)URHR,
Ri &Ry, min (i=1, 2)GERLEEMNM". Ri=ks * Ri, aino
Ne (i=1, 2)REIELEB0ARRN, N. 12 M)y 7EORERE,
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B3R ART—FEH™ LaX MAROBR [GFE1500ke ; BAEE00%)
FENOYOERISETA® = 0.00087; 7-/-A0ERISEFAE = 0.04; k. = 1. 20

Rz. min =430 R2 =h16 N2(ﬂ§ﬁ)=128 Nz(ﬁﬁ]ﬁ)=140 Rl. min=8. 120
L. =141, 684 . =Q, =141,410 EfE%="74,937  EURE=74, 663
1Ry @k, =101 @k=110 @k, =120
R, 8. 201 8. 932 9. 744
L, (g-moles N/day) 1, 303, 650 1, 407, 192 1, 522, 238
G. {(g-moles N/day) 1, 303, 377 1, 406, 919 1, 521, 964
Q. (g-moles N/day) 1,161, 966 1, 265, 508 1, 380, 555
N (E#) 94 80 73
N (g 108 88 80
N, (i = 5 28 29 29
azZ b (BEhi=1, 00 0%FKL)
R
i aZ MEH @k, =101 @k,=110 @k, =120
TivME (B 9, 239 9, 148 9, 091
Rh 694 598 541
ik 205 205 205
Ay 7R 190 195 195
BhE1 1, 860 1, 860 1, 860
ol ) 611 611 611
EENORE 1, 050 1, 050 1, 050
BeRa vy 314 314 314
20 4, 814 4, 314 4, 314
B G 21, 896 21, 681 21, 546
RECEEE D 47, 356 47, 005 46, 832
FREFR (VD 14, 309 15, 446 16, 709
(N) iR 2% 11, 582 12, 502 18, 524
FRZIEE (T 17, 543 18, 712 20, 022
10% FREeEes (D 10, 859 10, 758 10, 698
) 4, 489 4, 445 4, 417
77 88 (RRHHIETL) (19. 06) (19. 77 (20. 61)
13 b (RS S} [15.21] [15. 62] [16. 123
15§ EiEEE (2) 9, 355 9, 270 g, 219
BB (1D 2, 992 2, 963 2, 945
¥7 b e (BREIERL) (18, 05) (18.7D (19, 62)
77 LR (RESEE S ) [14. 20] [14, 62] [15. 13]

(a) B&(L1. Lo, Gu, Go, Qu, Q2. (3R, REHD OMENL ENEREH,
Li¢Gi (i=1, 2)URBLNOERZHORE, Q: (i=1, 2)UTHEE,
Ri Ry, mia (i=1, 2)HEEREENERL Rizki *Ri. miao
Ni(i=1, 2) S 1ELRUEOARRN. NoUAM) »7HOMRER,

= 100 —
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BE2UR HAF—FEH™ LaX FAROBME [FEEE1500ke ; EHEEE9%)
RENOOER15ETHE = 0, 00037; - -f0EE15BFAE = 0,04; k. = 1.20

Rz,mln =475 Rz =570 Nz(&%ﬁ)=174 Nz(mﬂﬁ)=191 R],mln=8. 086
L. =156, 483 : =Q, =156,200 ENRE=82,434  E#EE=82, 160
%1%5@&@& @kl =1. 01 @kl =1, 10 @kl =1. 20
R, 8. 167 8. 894 9. 703
L, (g-moles N/day) 1, 434, 423 1, 548, 300 1, 674, 828
G: (g-moles N/day) 1, 434, 149 1, 548, 026 1, 674, 554
Q. (g-moles N/day) 1, 277, 943 1, 391, 817 1, 518, 348
N, (B 94 80 73
N, (i) 103 88 80
N. (g - i 28 29 29
JX b (Bfr=1, 00 0%FNL)
ExiE
i o Z MEH @k, =1.01 @ki=L10 @k,=1.20
T5/ME (B 9, 323 9, 232 9, 175
i 694 598 541
T 289 289 2809
Aby 7R 190 195 195
BB 1, 860 1, 860 1, 860
REE 611 611 611
EENORIE 1, 050 1, 050 1, 050
BRIy vy 314 314 314
it 4, 314 4, 314 4, 314
EEs @ 22, 095 21, 881 21, 745
TEREEE OD 47, 901 47, 560 47, 398
EHEFE QD 15, 745 16, 995 18, 384
(N) hOEERS 28 12, 744 13, 756 14, 880
EHTrEE (D 19, 073 20, 361 21, 804
10% FEEEAME (D) 10, 964 10, 864 10, 804
BhE (0) 4, 530 4, 486 4, 458
7 L (RS L) (20, 03) (20. 82) (21. 75)
17 WG (RS Y) [15. 83] [16. 29] (16, 84]
156 SRR (D 9, 447 9, 362 9, 312
BIRE (D 3,020 2, 990 2, 972
7 WA CRBEITIE L) (19. 02) (19. 82) (20.75)
Y7 WS (BTESD ) [14. 82] [15. 28] [15. 84]

(a) #E(L., Ly, Gy, Go, Qu, Qo, BN, EEEOBUN £1E2EN,
Li¢G, (i=1, 2)HHBENOENCholE, Q. (i=1, 2)iRiE,
Ri tRi, min (i=1, 2)iEREEMEE Rizk: * Ry, mino
Ni (i=1, 2)UFIECEENARGH. N.U2 My TEONERN,

— 101 —
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F5R AR — FEH Y X MHIROBR [SFEE1500ks ; FRHERED9. 7%6]
EENOMDER15ETHE = 0, 00087; 7-r-f0EXI5EFE = 0.04; ko = 1,20

Ri min =478 R, =574 N,E#)~=197 N =216 R »i.=8.093
L. =157,469 G, =Q, =157,195 ERBE=383, 016  F¥i#=82, 742
%lgﬁ%ﬁﬁ @kl =1. 01 @kl =1. 10 @kl =1. 20
R 8. 174 8. 903 9, T12
L, (g-moles N/day) 1, 444, 659 1, 558, 355 1, 686, 800
G, (g-moles N/day) 1,444,382 1, 559, 081 1, 686, 526
Q. (g-moles N/day) 1, 287, 186 1, 401, 885 1, 529, 331
N, (E#) 94 80 73
N (g 103 88 80
N, (i = 588 28 29 29
aJx b (BAr=1, 00 0kKFKIL)
FRRE
ﬁﬁﬂ i & I*I;"ﬁﬁ @k1=1. 01 @k1=1. i0 @k1=1. 20
TisheE (D) 9, 362 9, 271 9, 214
Rt 694 598 541
RHiED 328 328 328
ANy 7 190 195 195
BB 1, 860 1, 860 1, 860
b0 611 611 611
EENORUE 1, 050 1, 050 1, 050
R DEV) 314 314 314
#0ft 4, 314 4, 314 4, 314
e (O 29, 188 21, 973 21, 838
hEEE D 48, 105 47, 765 47, 604
FREEE QD 15, 857 17, 117 18, 516
(N O BERA 2 12, 835 18, 854 14, 986
ERTEEE (T 19, 202 20, 499 21, 953
10% FRECESE (L) 11, 010 10, 910 10, 851
HERD (U) 4, 548 4, 504 4, 477
13 LB CERIRELL) (20, 14) (20. 94) (21.8T)
13 B CHBRAREAD) [15, 91] [16. 37] [16.92]
15% FHETEeR (D 9, 487 9, 402 9, 351
RERD (U 3, 032 3, 003 2, 984
77 LB (BRI L) (19.12) (19. 93) (20. 87)
75 hBf (RiRLSh ) [14. 89] [15, 361 [15. 93]

(a) #R(L1. L, Gy, Go, Qu, Qo Bk, BED 0B TIZREH,

LetG: (i=1, 22 HBBNOENEIORR, Q. (i=1, 2)REjiE,

Ri ¢Ri, mia (i=1, 2)iRHHERIEEL, Ri=ki * Ri. mino

Ni (i=1, 2) @515 DEORERE, N KAL)+ TROMERS,
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¥26% fFEE100ke 7T v b OBESMt

90, 0% 99, 0% 99, 9%
FFo%; BBE (BRRED) 0. 00366 0. 00366 0. 00366
F-r-4 0, 050 0. 050 0. 045
L 0, 900 0. 990 0. 999
3 0, 00037 0. 00037 0. 00087
Bk #1LEEE 11, 470(1. 10)* 11, 888(1. 10) 11. 165(1. 10)
EIERER 411, 6(1. 20) 458, 01, 20) 468, 6(1. 10)
R,
BE; FE IMTP-15 IMIP-15 IMIP-15
K& 6 {UF 6 {4 8 {F
NERY 92 92 90
FipEs 68 68 67
B0 Halt ProPak/0, 16 ProPak/0. 16 ProPak/0. 16
Wik 3 {4 3 4% 3 4
RN 187 188 246
e 13 19 25
AM) 978, IMTP-15 IMTP-15 IMIP-15
Wi 6 {7+ 6 {1/ 6 {4
HEEY 29 29 29
HiREE 22 1~ 22 1-M 22 -
Efi&:
BUER; #3eva-1% 10 1 11
BUER: HEEYa-0E 1 1 1
ha (el ;
{ERE 4, 996 5, 496 5, 546
BERE 18. 27 18,27 18. 27
BENOK 4,978 5, 477 5, 5217
#15; W 94, 004 108, 428 104, 370
NO#A 93, 985 108, 410 104, 350
£ WE 7, 538 8, 349 8, 580
NO# 7, 520 8, 831 8, 561
AMyTE; R 89, 007 97, 933 98, 823
NO## 93, 985 103, 410 104, 850

QL :1.4Y
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H2TR IBERIBD V' Z ABMICHT BRETNTA Y —ETRPSA S —
DOFE [FEE100kg, FREEBRII0EDr —X]

B84 BRRETIE = 0.00366

B TaE = 0. 990
HERETE = (. 00037
71 BRRL = 1,10 X Ri. min
SEERR = 1.20 X Rz, min
£1% HRTP = Tdem (IMIP15)
8 BTP = 10cm (ProPak)
B 18 = 92
ROERH = 188
ERRATO/7LEE = $20. 95 (REWALL)
$16. 41 (RERASY)
7RG A & — & FOEEIHE HR15D 55 LB ORER;
AR
(1) RERG0EE! SETAE0HEN; $0.14 B (RERAEELL
(0. 00037h5 0. 00183K)
(2) HETPORM(EEED); $0.26 N GERRACMEIL)
(HEHETPES 2. Ofhb 2, 5
(3) S0 10%ENGEEED) $0.10 % GRRAEEIL)
Iz TAY-:
(1) BLEERMYy 7SR REED 108N $ 0.00 Hi
(2) 2 (ProPakiif) BEtiEln10%4m $0.02 &
(3} EREEMEAREEN1ONEN SR, ORI TR B CRBBIAIIBIREL) ;
H Gy atitk 0> - $0. 371, 01D,
$0. 40(1. 10), $0. 46(1. 30).
(4) 4HES, 27, 2071y, S5EEE010%EN $0. 46 ¥
(5) SO-Efin10%Em , SR | Ol & TRED CRBIANBUER L) 5
Gy 3tk 0 5 $0. 99(1. 01),
$1. 07(1. 10), $1. 24(1. 30).
(6) HEEE010%En $0. 46 &) (EBRARELIW:EADS)
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VI MR &< OREEORE (Fmicori O

CHETRAERTELIENSHON DX DI, NitroxEETRBELERISOBHETS » k
EERERT I OVWTRAORER, S0, LBOMETH S, JOETH, EIKS0.3X b
DERER, RNEOWMBROMERE, 24L LTHREERED VYA 7 U2LTRIL, Thoo
RIRED R D TR SO TRETL A2 E B S,

VI-A: FHETHOWAEERREOMRSE MBEE) ok
27, AR THOW/ - REEROME, S TBEHE ILEETOBRE, [EEE-TE LD
THB,

@ #WALS0EMEY » 7 ETTS v MERICIAT 3,

@ 7 IENSHERICER T N ERSOER R oM EMH AT ER B AT 5,

@ FERIIBHS0.0RKTE (#93.85F) 2MAL T, EEENSE RESNEE
ZRET, BB 1KJEOS0: A R%2HET 5, (. OERRMELRELTMIRT 3/
Bz, S0 DiFEREREBERRICEMT I 249935, )

@ BRBATHEE LED0, (1 ENOMEEICX UL 5ELDS0:MNE ; QIRESR)
PREA LN THRERICE 3,

® R UGREIEE L7280, THRIXNTED, BRETHE (F1K) OMBIED
C—REE L ThH S, ERSRScHEI N5,

- ® BRREUIS0:AROTHBRICHE 3 X ) BiEs e a4 5,

VL b1 & - TS0 TR TS 5,

TEEEL 500kg R TIOXR DIEMER SEERET 2 ICI3HEFL54, 000 b > D80, PHETH
%o DM KEDS0: T BNROFIESNIESI DB, HKEDRhone-Poulenc Basic
Chemicalsthld (7 XV AFAKDS0. Mg LHIFL TV A, BEHORER= »5rD S
5 v FTOS0FHHAERERD05 000 FrTHB, BIRAIKEREDS0, #AL:FEEEIZ1980
£EIC278,000 b (FH) IHTIF19854E165, 000 b »Th - 7,

REEERSEORRROTMEELE FITNELTH S,

@ BEEDOS0LANERY YA 7,

@ KIEEEEETIEN OS0. 25 L TH O VLB EBELTAHE TS5 »  BHRZE,

@ EHFHEIC & 2 2R I5BEMRR O, sty NEIRITBFERE, 20870 EY
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gEEThIE, EROBRABERIEBED S TH, BELHEL TS50, OENFEIDD
—hTIL,

@ B EAEEOBRFER 5O RIENY,

® SERRBRORBHSZEIIENBTRIGICL - TITYL, BROEROETIZITZE
$02iT & =TT 9,

P EOERICHOWTIERRS 205, ZORNICAHE TRV REREREEZBELELTE
o IOMBREUEEZEETSOLD TR, JoBEN NEICEETHS2ME2H->TH
{ 1eHOFE LTik~3, FROEREOEL I, IHIPERTIULCOMBBHTE T2
WIWAREIIEY, ThAORTHREBEES OFIELNIRICHENTE S,

VI—-B : AR THWI-HhEEEE
BRSO SHEH X N2 HREES0. T (T0°CTH0. 24MDS0:) TV B, FERICH S
550, OEFEZEED LRICH > TRDT %, BRZBOKEKOBNOARE LGNS T
I TE - 0ld, RISER FROBELE< L TRRRIGOHEEELS LRIETERZE
RS-1Bhd 3, BRETHROMBEHOREEEL LT, S0. OBEEETES12
B T30 TH 1, ZHTHNLY OFBENIED, FAREESHOFIE L —O
TIRIC C OWERE M 7obicid, £9°%0. OBEEZEBEE TTIFRIZELEIN,
FEEESOOkg 75 v FADOHEAEREE (5, XD 07 o—#BRERAXKIIRT,

Bl (LBROFMIIE 7, HFRESBR) DILSOFKk:
E : 80, &/KOMEEFES
X 180 EEFRESHIRSCCHES
H : 735y ¥ BRATMINENS
S :80: 75 v FEE (BFMRTS L — FME; Sieve plate column)
C . 1BHzs
PlI0: o> Ly ¥—
CC : 1pEI%s
PS : TighsEER
XX - BgcHagE

BEICINUIEINOERIC BT 2HELERII TIEOED TH S,
OR : REFAL02F >,
@ : RESHS b, MR, W82 6 (EE) %, $0.0.1%, K17.3%, BEW
90°C
@i HEER 4 o I, 80.22.8 %, /kT77.2%, BEEIC, EN. 2KIL,
@ : MEEH3 b, AL, 7k98.5%, $0.1.5%, EEHI00°C, £l &%HE.
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GO/ : HEER. 9 b, MK, $0.95%, k5%, EELC, EHI1KE,

@ : WEER0. 9+, HKIZ, KTHRINSNEEERS,, BEHN30C, 155,

@5 : HEEB0.03 >, Ak, So.ThfIxfhiok (<<0.1%) .
FORMNSDI0:43 Y ¥ 7 80 & LTHIDIFHEICRETIFA 641, ZTOSUENERZEIC
fEedhs, LIdi- T OIFERTKIEICHEEEINS, D VS A 703 N7280: 3k
AXTRMEINTVEY, KEJOBERIFFICEL, $0: PELICEERELTHERLTY,
50 HOBEICEKREEIZLL,

VI-C: WMEEFOHBRVHAIN
MRELBAOHOFETHITLT, ZOREERES0.L LTHHETEIL, KBOS,
DAL, REOWEBOF ENCE b8 ) I X M EEXBHROBRSOBEEX—SBICBRTE
5. VI-BENTHA/- X S NIREBEEEEE AR LN S, JITERLETIETHVoNT
WA ZHEEREL TH L,

VI-C—1: =BMMBEOWRICLIERRTE
T PIEE SEICINER K U CTRIENES (oleum) 2{E3, RIEGENIE, HoKGTEIC =8
LR (SO)AER L2 D & RTHG, IRICRIEME AR L TS0 7 RESBEL, Ch
ISR L - BAERE (S) 2RIBSET0.2T 5,

250, +S — 350, w

DI DITHELTREIIBAT S,
CDHEOFEIZ S,

(@) SEEHTEDOENED, 20801 - 15ED0:DAEE VMDD =30—TF
Lo THOLERIGINC K » T 1 ENDS2EFETBICE, 2./ 3TMDS0:&1 ./
SEAMDS ENEL, ZITERTS 1 EADS0, 13, BHOOYA 7 VTHEEL
1 EADS0EHEHRT BHHTHEHD, TO 1 TAD0:NS S | T LOFE
D252,/ 3 ENETERIBIDIBDIEZIERY, $ARICHEADLHIZE] ./
3ENDSEFMNELIL D, SBRBICTHNENLS), BOZHO—DOBAKRELE
AL, ERLUEHEEOZS50 26 Eh L, =Z50—0OERIIFHERIMER,
EET B, BELAFEHRTI Y MBIER-TH59h, T3, RBTECHT
BIREEN=Z53D—ITL 5,

(b) WHOBM (E/A4%4D $0.00440)i280.DFH(ENHD $0.01623) DIESD—
TH3, @E—FHioThid, HEREROHARIILE0: IKF- /U020 D
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1icid 3,
(€) WBIEETH 55 55040k UTHRAAER /IS <, B, irEPomiRbiaun,
DY A 7 VEDORER, @FRATRNF-TEOERTHO, PN DEBFELHOK
B ILERNS0: BLELETIHBET L E, OEBEHORMBEIDICE, Z20—TiR
H ADHHROBRIEEB SR B OSBRI L TH B, RBETHFRL=D0—EL S,

Vi-C—2 : BERBOERMIMEE
BRI SR (1000°C~1800°C) TEOMEL TS0 E/KEMBEN RIS,

2H:80¢ — 2H:0 + 280: + O 12
C DRUEISHIRIC X B TREERLE UG,

2802+ 02 - 280, (13a)
§0s + H.0 — H:530. : (13h)

OHFGEEZ TRV, BIG(132) OHSISRISE 2 EETENER RO, S04
KEFNCIE S, JOBSEAERIET 2 ICIEMBORENIDIC & 560 (BR) %7EiTh
SV, ANitrox”' 5 v M CERT ATEIGHISM (W84%) ROT, BHRICIOD
SR LTVA, ARAREETESORERBOERINT 2 ks LTI MoNT
W3, Nitrox? 5 v FOEE&E, BT NERBHOFREMAS0: 21T THLNS, fhd
D EENREET BHENE, £ ORI & iR ORERLERT S C
E BV ERDbN, Ui TEiEO N F U0 LARSERAVWE I EIL-T, T &
EiR (7o & A T00°C) TORDMENHRER L Bb N5,

COFEOFAR, (&) FEERETTR) REOENEREZLNEE LBV IE, BEE
HEHRD SO0, ZRATRRETTE, DBREOFEEAER LISV o HEERE
AEILNE S, RAdEHIRNF-BRTH 3,

A SRR D WTEHET < E S, 250, WIS )94 2 VED IR b OHET
H5B, LELHEIRAMIHEODHENROIRETD, S0 2KFEEOMOTAY v b &FE
RIC AL 580,

VI—D : HEdEEmsiE TS~ OFE
AR X AMBOBE T, fEMOHET0Z4EE LRIE(132) EAUR(13b) IK&D
WREEE o< %, RUG(132) ICIMHENHKETH D, TRk SN IEHUTS 5, RIG
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(132) (3EEAKIC X AHMEBE DR FORERFERELEDTVL EBLN S,

BE, {FERREC X BEEERE TS v bo TEE AREVAE, FERWEZBED
EZTENSED, ZOohOBHENEZFEMEL, MEmELEHEEUEFEEELT
BETHBICERETIHLE VI, Nitrox 75 > FDIEE, TOARICHEZLE, HBEETS
ICHFEL, HEELD, 2REHEL, BEERTEETSILIES, LML, ThE
TROBELBNTEEIIZ, AN 9 FEOBAKRL -T, WEBTECIWTAEEER
EBAYNS S TFO—F, RATENDEREENRERTH 500, EXRNESFEIEEIC
ESVMEE TS, £72380.BETHTHS, IELFEDIEINEELL,

RIAICOI 25400 0EL L, IEEO TR A ohiud, PN L L TREBEITHOTE
B, S0, OBMLTIR (F/id, TO0—8) £FPHE>I LK/ b, Nitrox”'5 v M TERT
3550 ESALHBROBUNERN, MBEEATHEO—RL L THIEBEINTVEIETHS
NS, ZOFHBEENZIRFTE LY, AREEENTEMICES EEONPNRTHS
5o LA UNitrox75 > D0, BHEEBNWANICTE S E, BHELBEFENRMANFIC(CLS,
AHET—o0Nitrox 7 5 > b OFHEALERE], 500kg ZIRE & LIcAiLITH 5,

VI-E : ZRISERTS v oZHNFIE
ETHEEREZRECWEN S, S0OFMAERNPARECL S, HUATRETEELTT,
HERYNE TS v M ABRERBEEL T, LDKRELTS v FO—ESOBRIHFLEVWE
O, FIZITL, 500kgDEFEISDEREIZ, 500kg7 5 > M IEMEETNIT LV, $i, £
ORI know-howDEE HIRT, LKDABOTS v FOBRICHHEEE - THNEEED
h3, TOPMEFELT, HEARFTROGCETHND &S HIFTEMOMSRE bHRI N b
Lhitn,
500kg 75 v MOBEEZZTDRIRI DI IEICLD, BROOMENTE, oL AITHMR
B 7 g T 2 ERISOBRD H0HR TR S,
BN VA FNVTRICE-TEI DB S, ERFENFRIUCL 3ERISOBHEED
BTSOERBFECHATZ 2R H 2 (TROFIRER)

VI-F : R 94 2 VTR B 52 EI50EI
L S 7 VLRI BRIZTEEINEOENTNEI LIV E2E /R0, Y
WA N TIRPIRBRIGICHEIDBAIFEE >3 LE2 503,
(a) BEHZZRO—EHIERL T, V¥4 7 VTRIRE > TENERISOLENFHDT 3,
(b} BRISAV A 7 NVFICERT A EENEFORRIMEBEXERBEEEEBC
L, EMXL7: TE%E15) OEGHEIMET LTS,
BRI X 2ERISOLEDHBD REEINBEZERLOOHD Z EHREN, #
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BAHDIEVIEY, BERTE2BHEEROLSHINE, BRISOEE FOBRN BT
5, B EEOBEICHS A ohaME, BiREBERETROEMKOS » OMEEIE
ICHARFL720, BURL 2R I5OBHEEETREORRE S, MBS TRREOFMICL -
TEEEhEL D,

Pz, 2{UBRROBMETEOY S L ORaH, RItWEBTtEaEndsLLd,

UN-+Ar+0; — UOz+Na+(ND.)+Ar+0, (14)
U0. +HNO: — (Purex Process) (15)

9, TR Purex TR &35 U IGEER TITHI, 72U SU0~DZEHNTE
b, BRIEVWERELISEEERIT L TH 5, N N L0 IcETE 5, b LI
MELSIFIAEER S v TZOMD + S5 v S TCRETENL, BEIMEIEIN2BIETZE
&, 0 SDHEEITTh 5, BaBHERND - ONEER, N EBHICHEET 20 L RINE
BT, NOLBETL2ICN: &LT, BRERETRINTEZ Y ICBbNd, EXLAN: %
No. HNOs, NHo BIEMTHOBEBRTH 5, _

RINWDOSHEE N E  HVIEE, ZOEEPrex 7o c@EEINTLE SERISEDTR
ELTHIEELTLE DM, Purex 70 RO—E2%E L TERISOBEINEH 20T, 0O
ZHRARXTF—MNEVOTHEE BVAEY, I TREVERROBMOE + ORIz 5
PEELEBELNAR A RERLTRICEED S,

(1) HNOs, NO, N2Os, N:040C&FN BEHEMFRESICHERBRIILERIT,

(2) NeXU3N,0 FOBRENDLAMFOBEREE, BETHREKIGERI STV, &

7Nz ENL0 I BIHARIEAE S BT,

(3) (TENDERIEME LTRRENAZRTOERBEENMET LTV RIEE, %
OHEREEFETEVEELN S, ALLBEEINRICETELDTOTD, 0%h
599 % ~NEMICET 3 QMERHI6ICT XNV, CORMIE, AR THWE 2
BB GHI00ER) DEATH B, S00 3R FOKEANE | BOBRICHEBIL
BEEB B, FREITE~BRO IR MREERITLTOIZTNIE, B2FR1500
YA 7T A HEHEERIZMBO 2 X MU T EregligibleflfE WA L S, B
B EZERERR) OZLICBREHNRTVES, BLVOMREHEETHANE, /I
X 2B EEOERRIEIRREL LB, L LEBBEANSOBESRE
TRER D MIBRIEN KRS B,

VI-G: EXSFEEET 5 EMRRE
AR W/ REEYEER TRIEBROE T S~ bSIcEEL 7z, S0 A0
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B OBTIUSREASE S, FRIBA 100449 205 TH 3,
I ITHANBHEE, LERFROARASEBLFIRTICL - T, BROFEI
IR B S0 TR L & D L VWHIRTH B,
BRALFERYIHER OB T IMound LabT—HB2S & 1, 19824 I KBS E & DBdward
D. Michaels KICHEN TS, (MichaelsOHEDHTBIZECLC Mound Applied Technolo-

gies, Inc.)
ZDOBREFIGDRALD,
RS © HNOs +3HT+3e~ — NO(g)+2H.0 (16)
EEE . 2H,0 — 4dHY+0,+4e” an

THEH, (DOFUSEEHES , £ BEEAE  THRREMICR D I2B 0T, Michaels
KETREO MERIE] 267,

WEELI, FEBRNFER (R POR) KL BB{ELETEREL 0 BEICNH
BREREETH 5, BBFETIIEREL D EVEENKETH S, BELOHL
ENRICIEZ1EE, EROIRNVF~RNIED D, TKEROES, BEBOBEE
ERRELIBOBED L, KOBEEIEZD, BETKEOREZL 2,

Michaels® MiESIS ) &id

AR IR ¢+ 3Cu®t+3e” — 3Cut (19)
3Cu* +HNO, +3H* — 3Cu®*-+-NO(g)+21,0 {19

THbB, TEHLLMEEORTW TTY, EUW T2 EEET T KRLTV A,

BRETHV A RIZRSYTRET 50,25 HENOB{ LRI HER, D& & MERE

H0, NORIEOEREEHNTE S L, BEEMROEREICOBNZINRIMEER
INEHIC X ZBRELDARBICEVWI ETH B, UL UMichaelskid, 0 LI OEREHK
EDH% L > TNitrox 73 v MPSRILT 2L LT, THICH L TRFZIE LY, EE0
BRIZENE, COREFFORSEMRIMIE > THIETH 5, LTIcFOEE:7IET 3,

(@) MichaelsEROWH B EMound Lab LR — Mickhld, LHiCofdifERIinERWTHEIG
WEIEL, ERIEEED,

(b EERIGEREBENEEMC B TAREOERZEENMEL, ERIELEN,
e REGE b RNEEEES LTOWAFRTSH 5, SHREMERY D OEREI I
FINEL, KT S v FOBRREZNIET A I NBLEEEHIT SRR O aheEN:
WEERFEIRE N,
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(€ WHCEREEZRBLTH, 2V PORIVRT &) ICHEIE (I 2 TII0EE)
OBEMELBE1EE, AR MRICKIBEBRELRXAERICEN > TRERT S,
FLHBEENERKICLILUENIC, KOEBRICK-T, BEOKENRELTLE
5. BT AL, BROAMITED 10%BFEITATETHS, CO—FXFTHLERED
I OIRYLESRIE Z AN D, '

() MichaelsIRDERISEFRWS &, Cu®/Cu2MEBRc AT, BfaEEEL 7
AR RENRICT BRI, REE, S0 /Ot 2 LR EIN T 2 48NS 5, b
MBZERT 50, (CERFYVHZEBTTH S,

(€) BHWT -7, HEEOEEN10ppn 4 — &~/ 5 % THE/ P EEEFI L
NOIC#s & L&D, LA LEBRERROERGEEIRESTE0), BREEEERS
RO IBWERENNETH D, T5&, KEOWHINEFEDEE L BHRRHE
Zf- 1D SEINERITE 5100, bo EARBRO(LERESYHNHEL D,

Pl tcMichaels ROEFF ORIFINRILIHT CTH A ELAH L2 b0 ThH 2, EEIRSE
PRI DWW TR OO THETIET 208, RIF B3 HEEEAIHOBEICHEM LSO
FEMEARH B 01, PNC & LT TREOBREOEBEREEHONE I LEHDELOTH
Do

EIFARENAEE LT, ROLICERD, ETEEOATN troxikOBREIHHFE T,
fo & ZISTHBRIEREEARAIO 10MM S 2 MIC TN TEEERWS, 2 MR EORBOE
RO HOBMEEEIRIAEZCEVEEDLND, 2 MOHROBREEEIREVNS, f#
BrEREOAE LI, BEMHE LEEOEEERY < —0ERE LORENHD, B
FH LEMHEREAVERBENS 0B 20T, Kintk Tl 2EE L2 THEL T
Wb b, [2MI LHEFREMD O, Zhil EOFEBREBE TREHRTERIC, Ml
T, REEAHEZ D, KOEFICLBKBRORENME SRVWENLHONTO BN
THbDH, X, Benedict, Pigford, Levi, "Nuclear Chemical Engineering,” 2nd Ed,
PATIER) 2 MUTOHBREICSH -» T HRANLEBFEEENE O A0 E LT,

2MET (XRZENLTORE) OWEEORTIXS0. =HET 5,

TONATY y b (hybrid, B EORSZE, 2MERICE-T, BiIF5,

(a) EHRBELEESLICKRETADICHANT, S0.0NBENEHO—ITES,

(b) BREZLESMS0IHKIELEE, 000X MASEBHEBROMIN%ETEE, TOHSD
—i38%, bLEMEIZ MEANKTNEL, 2EREBRIIANARZROC IR FDE8Y%ICK
5, bEAA, BEIZAIMPAZHS, EMEIIINLD LNBH, FERFEHCS0: EHO
DRiMEED I A FKIENTH S,

() NORNUBICAELEHRNT ADEBED ASDOLRERGEBMM ofttasnsd,
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d) =ZSIHPR, NODBEEMIELZLEBLRIUETITH T, NOEREE L0 2BMERIE L
7oNO/O AR EAERRTNIL, (i) Chitk-TELNIBHEERERZEOEHL
ANF-DO—FELTRATES, (i) RN THER - BB DS
PARLEITIL B,

THhoD MFlE BEENERNFIETS 3, EHOEREIRWICH S, LirL,

NICRERHROHMNLETH Y, SHEOPNC HiEiciZDin< &S 20mEicid, i
DidWwtBbh s,
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