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L43-CARTFR G.AND DOLBY S.E: SOLUTIONS TO SLURRY HANDLING PROBLEMS

WORLD PUMPS-DECERMBER 1985

[51-CONDOLIOS ELIE AND CHAPUS EDMCNDE: HYDRAULIC TRANSPORT OF SOLIDS

SECTIUN10-21-1 PUMP HANDBOOK EDITED BY I J.KARASSIK W,C.KRUTZSCH
W:H. FRAZER AND J.P, MESSINA.MC.GRAW HILL BOOK CO,1976

L6 J-HOMAYOUNFAR.,F.,FLOW OF MALTICOMPONENT SLURRIES,M,S.THESIS,UNIVER-

—-SITY OF DELAWARE ,NEWARK.,DELWARE, 1965

[7]J-HSIEN W. SHEN: TRANSPORT OF SOLID LIQUID MIXTURES CHAP. 5 . OF -

CLOSED CONDUIT FLOW: EDITED BY M. HANIF CHANDHRY AND VUJICAYEV-
YEVICH COPYRIGHT1981 BOCKCRAFTERS TNC.,CHELSEA,MICHIGAN.U ,S.A

[81-MIARTINELLI R.C, BOELTERL.M.K,TAYLOR T:H.M,THOMSEN E.G, AND MOR-

RIN E.N: ISCTHERMAL PRESSURE DROP FOR TWO-PHANE TURO-COMPONENT
FLOW IN A HORIZONTAL PIPE, TRANSACTORONS CF THE A.S.M.E FEB.1944

[91-ZANDI IRAJ: ADVANCES IN SOLID-LIQUID FLOW IN PIPES AND ITS APPL-

ICATIONS ,PERGAMON PRESS.,1971

[103-ZANDI, I, ,AND GOVATOS.G.HETEROGENOUS FLOW OF SOLIDS IN PIPLINES .

JOUR,HRD.DIV, ,AMER.SOC.CIV,ENGRS.VOL.93-1867
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Lequid Condition Chemical Symbol Specific Gravity ¢ m;'::'m
Acetaldehyde CH,CHO 078 Al
Acetate Solvents Al SF AB AA
Acetone CH,COCH, 0.79 Al SF
Acetic Anhydride {CH,CO). 0 1.08 AAB
Acid_ Acatic Conc. Cold CH,COOH 1,085 AAS
Acd, Acetic Dil. Cold AB AA B
Acid, Acetic Conc. Bailing 5678
Acid, Acstic Dil. Boiling 5678
Acid, Anenic As05 AA S
Acid, Benzaic C.H.COOH AA
Acid, Boric Aqueous Sol H,BO, AB AA S
Acid, Butyric Conc, CH,(CH;),CO,H 096 AA
Acd, Carbolic Conc. M.P. 106" F} C.H.OH 1.071 Al AA
Acid, Carholic Aqueous So! SF AA
Acid, Carhonic Aqueous Sci CO,;+H,0 AB
Acid, Chromic Aqueous Sol CrO,+H,0 AA S
Acid, Citric Aqueaus Sol C.H,0-H.0 ABAAB
Acids, Fatty (Oleic, Palrmtic,
Steanc, etc) AB AA
Acid, Formic HCOOH 1.2 567
Acid, Frutt AB AA 10
Acid, Hydrochlonc Coml. Conc HCt 1.16 (20°Ba) 7812
Acid, Hydrochlonic Dul. Cold 678101213
Acid, Hydrochlone D:l. Hot 7812
Acid, Hydrocyanic HCN 0.70 Al AA
Acd, Hydrofluoric Anhydrous, with Hydro
Carbon HF ¢« HC 10 14
Acid | Hydroftuoric Aqueous Sol HF + H.0 AB 10
Acid, Hydrofluositicic H.SiF, AB 10
Acid, Lacuc CH,CHOHCOOH 1.249 ABAAS
Acd, Mine Water AB AA
Acid, Mixed Al AAB 14
Acd, Munatic {See Acd, Hydrochlonc!
Acid, Naphthenic Al AA 1
Acid, Nitnie Conc. Boiling HNO 141 2368
Acid, Nitric Ditute 1234568
Acid, Oxahic Cold C.H.0,2H.0 AAB
Acid, Dxalic Hot C.H.0,2H.0 678
Acid, Grtho Phosphoric H\PO, 136 - 14 567
Acd, Picric (NO. 1 C, . H.OH AA S
Acid, Pyrogaihic C. H,{OH}, AA
Acid, Pyroligneous H C.H. 0. 1.018/1.03 AB AA
Acd, Sulphunc *17% Cold H.SO. 1.69/1 835 Al678
Acid, Sulphunc 65/93% 175 F 78
Acid, Suiphuric 65/93% 175°F 678
Acid, Sulphuric 10/85% 67811
Acid, Sulphuric 10% AB67810
Acid, Suiphuric (Oleum) Fuming H.S0O.+S0 6714
Acid, Sulphurous H.S0. AB AA 11
Acd, Tannic C..H, O, AB AA 10
Acid, Tartanic Aqueous Sol C.H.O. AB AA T0
Alcohols AB SF
Alum (See Aluminum Sulphate [and Potash Alum)
Aluminum Sulphate Aqueous Sol AlL (50,0, 6781011
Ammonia, Aqua NH, OH Al
A 8 A Sol NH,HCO Al
Ammonwm Chlonde Aqueous Sol NH,CI 56781
Ammonum Nitrate Aqueous Sof NH;NO, At AA 10
A ium P A Sot (NH, ), HPO, Al AA 10
Ammonium Sulphate Aqueous Soi. (NH4), S0, AlAA
Ammonium Sulphste With K, 80, AB5678 11
Aniline C.H«NH, 1.022 Al SF
Aniline Hyd o A Sot. CoH(NH . HCI 7812
Asphalt Hot 0.98/1.4 Al
Barium Chiaride Aqueous Sof. BaCl. AL AA
Barium Nitrate Aqueous Sol. Ba(NO, 1, Al AA
Beer - AB 4
Beer Wort AB4
Beet Juice AB4
Beet Pulp AB SF AA
Benzene {See Benzot)
Benzine (See Petroleum ether}
Benzol C.H 088 Al SF
Bichlonde of Mercury 1See Mercurnic Chlonde
Black Liquor {See Liquors pulp mill
Bleach Solutions {See typel
Blood SF AB -
Boiler Feedwater (See Water boiler feed) -
Brine Calcium Chionide pH 8 CaCl At
Brine Calcium Chiornide pH 8 AB§7910
Brine Calcium & Magnesiun
Chiorides Aqueous Sal AB679 10
Brine, Calcium & Sodium
Chiondes Agueous Soi AB67910
Brine Sodium Chiorae Under 3 Satt Cold Na Ct 102 Al ABS
Brine Sodwm Chlonde Over 3 Salt Coid 02 120 AB AA 810
Brine Sodium Chionige Over 37 Salt Hat 567810
Brine_ Seq Water 103 Al SF AB
Butane CH {CH 1 CH neo - 32 F AlSF 14
Calcium wuuiphine Paper Mul Ca (HSO + 106 5671
Calcium Chincate Aquenus S CatC10 1+ 2H O 67812
Calcwum Hyvpochio:n Ca :0CH AYE6 T8
Calcium Magnesium Chlonde 1See Brooey
Cane Juice SF AR 9
Carbon Bisulphude cs Al
Carbonate of Soda tSer Soaa Ash
Carbon Tetiachtond. Anhydrou: ccl 158 ALt
Carhon Tetrachlonds Plus Water
Caustic Potash (See Potassium Hydroxude A8 4
Caustic Soda (See Sodium Hydroxide!
Cellulose Acerate 567
Chlorate of Lime See Calcium Chlorate)
Chloride of Lime iSee Calcium Hypochionte!
Chlande Water {Depending on conc | 56781112
Chiorobenzene CHCQ 1t SF AB 4
Chloroioim CHCI 1% AB AA 10
CiK{SO 1 12K O 678

Chrome Alum

Aqueous Soi

f4
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Materaly
Liguid Condition Chemical Symbol Specilic Gravity Commanly Uswa
Condensate (See Water, Disnilld)
Copperas, Green (See Ferrous Sulphate!
Corpper Ammonium Acelate Aqueous Sol Al AA
Copper Chlorde (Cupeic) Aqueous Sol Cull 7812
Copper Nitrate CulND ¥ AA
Copper Sulphate Blue Vitriol Aqueous Sal CuSO AAB Y
Creosote (See Oul Creosote
Cresol, Meta CH.C, H,OH 104 AlLET
Cyanide (See Sodium Cyamde and Patassium Cyamide}
Cyanogen o Wates C.N_{gas) Al
Dipheny! C.H.C.H At 14
Enamel Al
Ethanol (See Alochaist
Ethylene Chionide (dichiondel Cold CH.CICH.CI 128 AB AA 0
Feeric Chionde Aqueous Sol FeCt. 7812
Fernic Suiphate Aqueous Sol Fe.(80,) AAB
Ferrous Chionde Cold, Aqueous FeCl 7812
Ferrous Sulphate 1Green
Copperas) Aqueous Sol FeSO, 56781011
Formaldehyde HCHO 1.075/1081 AB AA
Fruit Juices AB AA 10
Furfural C,H,0CHO 1.6 Al AB AA
Gasoline 0.68/0.75 A} SF
Glaubers Salt (See Sodwm Sulphate)}
Giucose SF AB
Glue Hot Al SF
Glue Sizing AB
Glycerol {Glycernn) 1,262 Al SF AB
Green Liquor {See Liquors, Pulp Miil)
Heptane 0.69 Al SF
Hydrogen Peroxide Agueous Sol AA
Hydrogen Suiphide Aqueocus Sol. AA
Hydrosulphite of Sods {See Scdium Hydrosulphite)
Hyposulphite of Soda {See Sodwm Thiosulphate)
Kaolin Slip Suspension in Water Al 14
Kaotin Shp Suspension in Acid 678
Kerosene {See Oil, Kerosene)
Ketchup AB AA
Lard Hot Al SF
Lead Acetate (Sugar of Lead) Aqueous Sol PLIC.H,0.).3H,0 56710
Lead Molten Al 14
Lime Water (Milk of Lime) Ca{OH). Al
Liquors  Pulp Ml
Biack AI56791014
Green AI56791014
White Al56791014
Pk AIS6791014
Sulphite 56711
Lithwum Chiorsde Aqueous Sol Lict Al
Lye, Caustic {See Potassium and Sodium | Hydroxidei
Magnesium Chionde Aqueous Soi Mg Ct. 67812
Magnesium Suliphate
{Epsom Salts} Aqueous Sol MgSO Al AA
Manganese Chlornde Agueous Sot MnCt, AB aA 8
Menganous Sulphate Aqueous Sol MnSQ, 4H. 0O Al AB AA
Mash SF AB 4
Mercunc Chloride Very Dilute Agueous Sol HgC!. 5678
Mercuric Chlonde Coml Conc aqueous Sol HqCl. 7812
Percunic Suiphate In H.S0 b 67812
Mercurous Sulphate InH SO. Hg. SO, 67812
Methy! Chioride CH.C1 092 Al
Methylene Chioride CH.CI 1.26 Ald4
Mitk ; 1.028/1 035 4
Mtk of Lime {See Lime Water)
Mine Water (See Acid, Mine Water)
Miscalla 120 Soyabean Oil and Solvgnt! 075 At
Molasses SF AB
Mustard AB AA B
Nephtha 3 780.88 Al SF
Naphtha, Crude (C H.N . Hso | 0920095 AlSF
Nicotine Sulphate 67810
Nitre iSee Potessivm Nitrates
Nitie Cake iSee Sodium Bisulphate
Nitro Ethane CH ,CH.NO 1041 AlSF
Nitro Methans CH.NO 1139 Al'SF
Oil, Coal Tar 1041 10 Al SF
Ol Cocoput 0.905 Al SF AB AA 10
O, Creosote Cold 104/110 Al SF
Oil, Crude Cola Al SF
Ol Crude Hot 14
Oit, Differential Al SF AB
O, Fuel Al'SF
O, Kerosene 094 Al SF
Ol Linseed Al SF AB AA 10
O, Lubricating Al SF
01l Mineral Al SF
on’ 090 AL SF
hi, Olive
O Palm 0 895 Al SF AB AA 10
. 0.912
O, Quenchin Al SF
. 9 0.92 AB AA 10
Osi, Rapeseed
Oul, Soya Bean 087 Aspagaa0
O1l, Turpentine )
Paratfin Hot Al SF
Perhydrol (See Hydrogen Peroxide)}
::::):‘nde of Hydrogen {See Hydrogen Peroxide) 0.68/0.75 ALSF
Petroleum Ether AlsF
Phenot {See Acia. Carbolic)
Pink Liquor {See Liquor, Pulp Mill) A
Photographic Developers Az
Plating Solutions {Vaned and complicated
consuit pump migrs }
Potash Piant Liquor AB AA 910
Potash Alum Aqueous Sol Al,(S0,1,K.$0, AB56783910
24H.0
Aqueous Sol. K.Cr,0- Al

Potassium Bichromate
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Liquid Condition Chemical Symbal tipecific Gravity Comnr‘r.u::’l::‘“;.:;;
P Carb Aq Sol. K.CO, Al
Potassium Chlorate Aquecus Sol. KC10, AA 8
Potassium Chlonde Aqueous Sol. KCi AB AA 10
Potassium Cyanide Aqueous Sol. KCN Al
Potassium Hydroxide Aquaous Sol. KOH Al AA 191013
Potassium Nitrate Aqueous Sol KNO, Al AAa Y
Potassium Sulphate Aqueous Sol K.SO, AB AA
Propane CH\CH.CH, 0585@48 F Al SF 14
Pyndine CHI{CHCH). N 0975 Al
Pynidine Sulphate 5811
Rhidolene SF
Rosin (Colophony | Paper Mitt A
Sal Ammoniac (See Ammaonium Chioride}
Salt Cake Agqueous Sol. Na,SO, +impurities AB AASB
Salt Water {See Brines)
Sea Water (See Banes!
Sewage Al SF AB
Shellsc AB
-Silver Nitrate Aaqueous Soi AgNG, AA S
Slop, Brewery Al SF AB
Slap, Distillery 1.05 AB AA
Soap Liguor Al
Soda Ash Coid Na.CO, Al
Sodium Bicarbonate Aqueous Sol NaHCO, Al AA 9
Sodium Bisulphte Aqueous Sol NaHSO, 67811
Sodium Carbonate {See Soda Ash}
Sodwm Chlorate Aqueous Sol. NaC10, AA B
Sodium Chloride {See Brines)
Sodium Cyanide Aqueous Sol NaCN At
Sodium Hydroxide Aqueous Sol NaOH AlAA 191013
Sodium Hydrosulphite Aqueous Sol Na,$,0,2H.0 AA 11
Sodium Hyprochlorite NaOCtH 67812
Sodium Hyposulphite (See Sodrum Thiosulphate}
Sodium Meta Silicate Al
Sodium Nitrate Agueous Sol NaNO Al AA
Sodium Phosphate:
Monobasic Aqueous Sol NaH,PO, AB AA
Dibasic Aqueous So! Na,HPO, Al AB AA
Tribasic Aqueous Sol Na,PO, Al
Meta Agueous Sol NaPO, AB AA
Hexameta Agueous Soi (NaPO,} AA
Sodwm Piumbite Adqueous Sol Al
Sodium Suiphate Aqueous Sol Na.S0, AB AA
Sodium Sulphide Agueous Sol Na,S Al AA 11
Sodium Sulphite Aqueous Sol Na2.S0, AB AA 11
Sodium Thiosuiphate Aqueous Sol Na.$,0.5H.C AA 12
Stannic Chloride Agueous Sol Sn Cl, 781112
Stannous Chloride Aqueous So! Sn Cl 781112
Starch (CoH,, 0% SF AB
Strontium Nitrate Agqueous > i SriNO ) At d
Sugar Aqueous S AB AA 9
Sulphite Liquors (See Liquore Puip Mill
Sulphur tn Watet B Al AB S
Sulphur Moiten S Al
Sulphur Chioride Cold S.Ci EYRR
Syrup {See Sunar
Tallow Hot 0 895 At
Tanning Liquors AB AA 8 10
Tar Hot Al 14
Tar and Ammonia In Water Al
Tetrachlonde of Tin {See Stannic Chlonde!
Tetraethyl Lead PbIC. H. I: 165 Al SF
Toluene {Tuluol!} CH.C,H 088 Al SF
Trichlorethylene C.HCH 147 Al SF AB 4
Urine AB AA
Varnish Al SF AB4 10
Vegetable Juices AB AA 10
Vinegar AB AA S8
Vitniol, Blue (See Copper Sulphate!
Vitriol, Green {See Ferrous Sulphate:
Vitriol, Gil of 1See Acid, Suiphuric}
Vitriol, White (See Zinc Sulphate)
Water, Boiler Feed High Makeup | Not evaoorated pH. -85 100 Al See Chaprer 26
pH- 85 SF
Woater, Borler Feed Low Makeup | Evaporated, any pH .00 5% Cr 1410
Water, Distiiled High Punity .00 AB 4
Condensate SF AB
Water, Fresh 100 SF
Water Mine (See Acid Mine Water
‘Water, Salt and Sea (See Brines
Whiskey AB 4
White Liquor {See Liquors Pulp Mill)
White Water Paper Mill Al SF AB
Wine AB &
Wood Puip (Stock} Al SF AB
Wood Vinegar {See Acid Pyroligneous)
Wort (See Beer Wort)
Xytol (Xylene) CyHa(CH, ), 0.87 Al SF AA
Yeast SF AB
Zine Chloride Aqueous Sol. ZnCl, 5678
Zinc Sulphate Aqueous Sol ZnSO, AB567

M
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