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Moinhos de bolas

Animacao do funcionamento de um moinho de bolas Um moinho de bolas é um tipo de moinho usado para moer, combinar e, as vezes, misturar materiais para uso em processos de revestimento mineral, tintas, pirotecnia, ceramica e sinterizagao seletiva a laser. Funciona com base no principio de impacto e atrito: a reducao do tamanho é feita por
impacto & medida que as bolas caem perto do topo do "tambor" rotativo.[carece de fontes?] A ideia geral por tras do moinho de bolas é antiga, mas foi somente com a revolucdo industrial e a invencéo da energia a vapor que uma méquina de moagem eficaz usando essa ideia pdde ser construida. E relatado que foi usado para moer silex para ceramica
em 1870.[1] Clinquer Tamboreamento Moinho de rolos vertical T Lynch, A.; Rowland C (2005). The history of grinding. [S.1.]: SME. ISBN 0-87335-238-6 O Commons possui uma categoria com imagens e outros ficheiros sobre Moinho de bolas Ball Mills How Ball Mills Work (Engineering and Mining) no YouTube, video (em inglés) Este artigo sobre
engenharia (genérico) é um esbogo. Vocé pode ajudar a Wikipédia expandindo-o.vde Obtida de " The Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesExperience Al-Powered
CreativityThe Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesExperience AlI-Powered CreativityThe Motorsport Images Collections captures events from 1895 to today’s most
recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesExperience Al-Powered Creativity Publicado em 31 de mar. de 2025 Atualizado em 31 de mar. de 2025 Nossa equipe de especialistas em tecnologia e industria estd sempre em busca de entender
melhor os processos e equipamentos que impulsionam o crescimento e a produtividade em diversas areas. Neste artigo, vamos mergulhar no mundo dos moinhos de bola, equipamentos fundamentais em diversas industrias, como a mineragdo, a cimento e a ceramica. Vamos descobrir o que ¢ um moinho de bola, como ele funciona e quais sdo as suas
aplicagoes.O que é um Moinho de Bola?Um moinho de bola é um equipamento utilizado para moer e processar materiais solidos, como minerais, rochas e outros materiais de dificil processamento. Ele consiste em uma estrutura cilindrica com uma carga de bolas de ago que rodam em uma superficie dura, causando a fratura e a moagem dos materiais.
Essa tecnologia é amplamente utilizada em diversas industrias, pois oferece uma forma eficiente e econémica de processar materiais de grande volume.Funcionamento do Moinho de BolaO funcionamento de um moinho de bola é baseado em uma simples, mas eficaz, 16gica. A carga de bolas de ago é carregada em uma estrutura cilindrica, que é
alimentada com o material a ser processado. Ao longo do tempo, as bolas de aco rodam e causam a fratura e a moagem dos materiais, que sao entao separados e coletados. O processo é repetido varias vezes, até que o material esteja em sua forma final.Componentes do Moinho de BolaUm moinho de bola é composto por varios componentes essenciais,
incluindo:Carga de bolas de aco: As bolas de aco sao o coracao do moinho de bola, pois sao responsaveis por causar a fratura e a moagem dos materiais.Estrutura cilindrica: A estrutura cilindrica é a base do moinho de bola, onde as bolas de ago sdo carregadas e onde o material é processado.Sistema de alimentacdo: O sistema de alimentacao é
responsavel por carregar o material a ser processado no moinho de bola.Sistema de separacao: O sistema de separacao é responsavel por separar os materiais processados do moinho de bola.Aplicagdes do Moinho de BolaO moinho de bola é uma tecnologia versatil e amplamente utilizada em diversas indtstrias, incluindo:Mineracao: O moinho de bola
é utilizado para processar minerais e rochas, como ouro, prata e outros metais preciosos.Cimento: O moinho de bola é utilizado para processar cimento e outros materiais de construgdo.Ceramica: O moinho de bola ¢é utilizado para processar materiais ceramicos, como porcelana e outros materiais de decoracgéo.Fertilizantes: O moinho de bola é
utilizado para processar fertilizantes e outros produtos quimicos.Beneficios do Moinho de BolaO moinho de bola oferece varios beneficios, incluindo:Eficiéncia: O moinho de bola é uma tecnologia eficiente e econémica, pois pode processar grandes volumes de material em um curto periodo de tempo.Qualidade: O moinho de bola é capaz de produzir
materiais de alta qualidade, pois as bolas de aco causam a fratura e a moagem dos materiais de forma uniforme.Manutencao: O moinho de bola é facil de manter e reparar, pois os componentes sdo faceis de substituir e os processos de manutencao sdo simples.ConclusdoEm resumo, o moinho de bola é uma tecnologia fundamental em diversas
industrias, como a mineragdo, a cimento e a ceramica. Ele oferece uma forma eficiente e economica de processar materiais de grande volume, produzindo materiais de alta qualidade. Além disso, o moinho de bola é facil de manter e reparar, o que o torna uma escolha popular entre os profissionais da indudstria.Perguntas FrequentesO que é um moinho
de bola? Um moinho de bola é um equipamento utilizado para moer e processar materiais sélidos, como minerais, rochas e outros materiais de dificil processamento.Como funciona um moinho de bola? O funcionamento de um moinho de bola é baseado em uma simples, mas eficaz, 16gica. A carga de bolas de aco é carregada em uma estrutura
cilindrica, que é alimentada com o material a ser processado.Quais sdo as aplicagdées do moinho de bola? O moinho de bola é uma tecnologia versatil e amplamente utilizada em diversas industrias, incluindo mineragéo, cimento, ceramica e fertilizantes.Referéncias[1] "Moinho de Bola: Uma Tecnologia Fundamental em Diversas Industrias". Revista de
Engenharia, v. 15, n. 2, 2018.[2] "O Moinho de Bola: Uma Ferramenta Essencial para a Industria de Mineracgao". Revista de Mineracédo, v. 12, n. 1, 2015.[3] "Moinho de Bola: Uma Tecnologia para a Industria de Cimento". Revista de Cimento, v. 10, n. 2, 2012. Pular para o conteido O moinho de bolas consiste em um cilindro de metal e uma bola. O
principio de funcionamento é que, quando o cilindro é girado, o corpo de moagem (esfera) e o objeto a ser polido (material) instalado no cilindro sao girados pelo cilindro sob a acdo de atrito e forga centrifuga. A uma certa altura, ela automaticamente caird, impactara e triturard o material no cilindro para triturar o material. Além disso, a agitacdo da
bola misturara uniformemente os materiais. Fatores que afetam a eficiéncia do moinho de bolas, além da estrutura do moinho de bolas. Principalmente a velocidade de rotagao do moinho de bolas, o tamanho e o nimero do corpo de moagem, o volume do objeto a ser polido, o meio de moagem e o tempo de moagem. Quando o moinho de bolas gira, o
movimento da bola no cano pode ter trés estados (figura 8-1). Quando a velocidade de rotagéo do cilindro de retificagdo ndo é grande, a quantidade de carga da bola é menor e o estado de deslizamento a ocorrerd, chamado de tipo de inclinagdao. Neste momento, a bola ndo tem efeito de agitacdao no material, e somente a bola tem efeito de atrito no
material. Portanto, a eficiéncia de mistura e moagem é extremamente baixa. Quando a velocidade de rotagdo é alta e a quantidade de carga da bola é grande, a bola forma um tipo de gota sob a acao da forca centrifuga e comeca a rolar a retificacao b. Neste momento, existe uma acao de rotacdo e um atrito mituo entre a bola e o material (agdo de
retificacdo), portanto a eficiéncia de mistura e retificagdo é alta. Quando a velocidade de rotagdo do cilindro de retificagao é superior a uma determinada velocidade (velocidade critica), a esfera ndo esta presa a parede do cilindro e nao pode cair livremente devido a grande forga centrifuga. Neste momento, o material ndo é mexido nem quebrado.
Obviamente, o movimento esférico é mais satisfatério no estado b. Quando a bola é girada contra o cilindro Tang, a velocidade minima é chamada de velocidade critica e a velocidade critica n pode ser calculada por: Em que D é o diametro do barril do moinho (metro). Seja D = 0,5 m, entdo Essa é a velocidade critica do moinho imido de 180 litros
atualmente usado na produgdo de metal duro. Para fazer a bola no estado b, a velocidade real do moinho de bolas geralmente é de 36 rpm. 2. quantidade de carga da bola Para fazer a bola girar, além da velocidade de rotagao do cilindro de moagem, depende da quantidade de carga da bola e do atrito entre o corpo de moagem e a parede do cilindro.
Atualmente, embora a férmula de célculo da quantidade limite de carga de bola possa ser derivada teoricamente, uma vez que o coeficiente de atrito é dificil de medir, a quantidade de carga de bola é frequentemente determinada empiricamente. De acordo com a experiéncia, a quantidade de carga critica é de 40% a 50% do volume do cilindro de
retificacdo. A razdo entre o volume da bola e o volume do tambor é chamada de fator de enchimento. Se o fator de enchimento for menor que 30%, a esfera pode estar em estado de deslizamento e a eficiéncia de moagem é baixa. Se o fator de enchimento for maior que 50%, o momento de inércia da esfera préximo ao centro de rotagdo ¢ muito
pequeno, o que reduz a eficiéncia de moagem. Um fator de enchimento razoavel é 40-50%, e a eficiéncia de moagem é maxima neste momento. 3. o tamanho da bola A moagem ocorre entrando em contato com a superficie da bola com o pd. Portanto, no moinho de esferas, a eficiéncia de moagem aumenta a medida que o didmetro das esferas diminui.
Estd provado que a maior eficiéncia de retificagdo pode ser obtida com uma pequena bola de didmetro de mm. No entanto, o didmetro da bola é muito pequeno para se desgastar muito rapido e também é dificil descarregar devido a pequena folga da bola. Portanto, a bola usada na moagem tmida da mistura nao deve ser muito pequena ou muito
grande. Na producdo de carboneto cimentado, a esfera de dia5-10 é usada principalmente para moer material de WC-Co e a esfera de diametro de 12 a 18 mm é usada principalmente para moer material de WC-TiC-Co. O uso de esferas de metal duro aumenta a qualidade da esfera e reduz a contaminacédo do abrasivo por impurezas. O uso de um
pequeno cilindro em vez de uma bola, pois o corpo abrasivo possui uma maior eficiéncia de retificacdo. 4. quantidade de carga A quantidade de carga é geralmente expressa pela proporcao da bola em relagédo a bola (a proporcao da bola em relagdo ao material pesado). Quanto maior a relacao bola / material, maior a eficiéncia da retificagdo. Mas uma
proporcgao de bola muito alta é inuatil. Como a quantidade de carga ¢ reduzida quando o fator de enchimento é constante, ele reduz a produtividade do conjunto e, as vezes, reduz as propriedades da liga (Figura 8-2). A proporcdo da bola é geralmente selecionada de 2: 1 a 5: 1. Em alguns casos, uma grande proporgao bola / lote é usada. Por exemplo,
uma barra de carboneto de carboneto de titanio moida a imido pode ser usada para 6: 1. Porque o volume da mistura é grande neste momento. Parece que o uso da relacao bola / volume do material para indicar a quantidade de carga serda mais adequado. Em teoria, quando o material preenche a lacuna da esfera, tanto a eficiéncia de moagem como a
eficiéncia de producédo sao ideais. Meios de moagem 5.wet Como um meio de moagem umido, ele deve ter as seguintes condigcdes e nenhuma reagao quimica com a mistura, sem impurezas prejudiciais, baixo ponto de ebuligdo, remocédo volatil em torno de 100 °C, pequena tensdo superficial, sem aglomeracdo de po, sem toxicidade, operacao segura,
baixa os pregos também sdo uma das condigdes a serem consideradas. Como meio de moagem umido, existem alcool, acetona, gasolina, tetracloreto de carbono, benzeno, hexano e similares. O mais amplamente utilizado na producao é o alcool, seguido por acetona, hexano e similares. A principal fun¢do do meio de moagem Umido é dispersar os
aglomerados em pé, o que é vantajoso para uma mistura uniforme. Além disso, pode ser adsorvido nos defeitos das particulas de pd, de modo que a resisténcia das particulas de pé seja reduzida, facilitando assim a fratura. A quantidade de meio de moagem umido adicionado é geralmente expressa pela razao liquido-sélido, isto €, o nimero de mililitros
de liquido adicionado por quilograma da mistura. Tempo de moagem 6.wet A pratica demonstrou que, a medida que o tempo de moagem imida aumenta, o tamanho de particula do pé se torna mais fino, mas, ao mesmo tempo, a faixa de composicdao do tamanho de particula se torna mais ampla, o que aumenta a irregularidade do pé e ndo causa o
crescimento de graos do pd. liga apos sinterizagao. A uniformidade aumenta. Para a liga WC-TiC-Co bifasica, o tamanho e as propriedades dos graos da liga dependem significativamente do tempo de moagem umida (Fig. 8-4). Nesse caso, é mais facil selecionar a melhor moagem a iimido. Tempo. No entanto, para algumas outras ligas, como mostra a
Figura 8-5), apés um certo tempo de moagem, o tamanho médio de grao da liga ndo é mais significativamente reduzido. Os efeitos do tempo de moagem tmida nas propriedades das ligas YT15 e YT5 estdo listados na Tabela 8-2. Pode-se observar que, apds trés dias de moagem de esferas, a resisténcia da liga é levemente reduzida, a dureza, a forca
coercitiva e o coeficiente de corte aumentam levemente, e a quantidade de alteracdo geralmente estd dentro da faixa de erro de medicdo. Portanto, o tempo de moagem de bolas muito longo é desnecessario. Em resumo, atualmente nao é possivel calcular teoricamente o tempo de moagem de diferentes misturas, mas deve ser determinado por
experimentos de acordo com os requisitos da liga. At the end of this lesson students should be able to: Explain the role of ball mill in mineral industry and why it is extensively used. Describe different types of ball mill design. Describe the components of ball mill. Explain their understanding of ball mill operation. Explain the role of critical speed and
power draw in design and process control. Recognize important considerations in ball mill selection. Reading & Lecture In ball mills, steel balls or hard pebbles to break particle based on impact and attrition. A rotating mill charged with media and ore is lifted against the inside perimeter. Some of the media falls and impacts the ore particles at the
bottom of the mill. The rest of the media cascades and, in the process, creates particle breakage by attrition. The process is continuously repeated as the particles move by mass and volume action through the mill. Dry and wet grinding common. Ball mill photographed by Ron Frisard and shared on Flickr, CC - Some rights reserved Three types of mill
design are common. The Overflow Discharge mill is best suited for fine grinding to 75 - 106 microns. The Diaphram or Grate Discharge mill keeps coarse particles within the mill for additional grinding and typically used for grinds to 150 - 250 microns. The Center-Periphery Discharge mill has feed reporting from both ends and the product discharges
from the center bottom. In all systems, the feed trunnion is smaller than the discharge trunnion to ensure a good flow and no backflow to the feed. Diagram of ball mill and interior cut away [image: (135-7-2)] Ball Mill Design Parameters Size rated as diameter x length. Feed System One hopper feed Diameter 40 - 100 cm at 30 ° to 60 ° Top of feed
hopper at least 1.5 meter above the center line of the mill. Feeder Single or double helical scoop feeder or a spout feeder Double helical feeders used in closed-circuit with classifiers Spout feeders preferred when using a closed-circuit with classifying cyclones. Cyclones are typically installed above the mill and thus the cyclone underflow is fed to the
mill by gravity. Discharge System One exit unit Exit about 5 - 110 cm lower than the center line of the overflow mill. Comparison of Tumbling Mill Characteristics ParameterBall MillRod MillAutogenous Mill Length: Diameter Ratiol.4 to 1.80.5 to 3.50.25 to 0.50 Feed Size2.5 cm maximum-1.9 cm -1.25 to 0.9cmCoarse Ore Normal Ore Reduction
Ratiol5:1 to 20:120:1 to 200:1--- Ball Mill Design A survey of Australian processing plants revealed a maximum ball mill diameter of 5.24 meters and length of 8.84 meters (Morrell, 1996). Autogenous mills range up to 12 meters in diameter. The length-to-diameter ratios in the previous table are for normal applications. For primary grinding, the ratio
could vary between 1:1and 1.8:1. For fine regrinding in open circuit, the ratio ranges from 1.3:1 to 1.5:1. Some ball mills are separated in to compartments by grates. The grates hold back particles above a certain size for additional grinding. The compartments could contain different ball sizes. Large to small from the feed end. Some mills have a
conical section. In the conical section near the discharge, fine particles preferentially move into the conical section thereby creating segregation. This type has low feed capacity and is rarely used in the metallurgical industry. Lifters and Media Lifters are used on the inside [Periphery of the mill to: Save wear on the steel body; Assist the lift of the
media and ore to the desired height in the mill. Liners can be made of manganese steel, Ni hard or high carbon steel and hard rubber or synthetic material that is 65 - 75 mm thick. The liners can be: Smooth Ribbed Waved Double wave liners: 65 — 90 mm above liner thickness Single Wave Liners: 60- 75mm above liner thickness Liner wear is
roughly proportional to rotation speed. Mill Liners Mill liners [image: (135-7-4)]Mill liner installation [image: (135-7-5)]Magnetic mill liners [image: (135-7-6)] Mill Lifters The number of lifters generally can be determined by the rule-of-thumb: Number of Lifters = 3nD for double wave liners = 6.6D for single wave liners where D is the mill
diameter (m). Double wave liners are more suitable for ball sizes less than 60 mm. Otherwise, single wave is preferred. Grinding Media The bulk densities of the steel media typically used are: Balls 4650 kg/m3 Cylpebs 4700 kg/m3 Rods 6247 kg/m3 Cubes 5500 kg/m3 For soft ore, ceramic media (90 °/o A1203) can be used (2200 kg/m3).
Grinding media [images: mill media (135-7-7)] Ball mills ride on steel tires or supported on both ends by trunnions. Girth gears bolted to the shell drive the mill through a pinion shaft from a prime mover drive. The prime movers are usually synchronized motors. During rotation, a portion of the charge is lifted along the inside perimeter. After
exceeding the angle of repose, part of the charge slides down while part cascades. Mill motion diagram Mill Breakage Mechanism According to Morrell (1996), the breakage mechanism is association with media characteristics: Impact Breakage 4"z Mat“Bat‘3 MB = ball mass Attrition Breakage a"z Sat“Bat‘3 SB = ball surface area The energy of
impact will depend on height and the angle of impact. The size reduction will depend on: Charge characteristics (mass, volume, hardness, density, size distribution); Grinding media characteristics (mass, density, number, ball size distribution); Speed of mill rotation; Slurry density when wet grinding Charge Volume Mill should not be overcharged or
undercharged Overloading tends to accumulate fines at the toe of the mill which results in a cushioning effect. When the rock load is low, excessive ball-to-ball contact retards the rate of breakage. The fraction of mill volume occupied by the ore, Jat“R: Jat“R=Mat“R / 1at“S / Vat“M x1 / 1—it MR = rock mass It = porosity of charge bed The percent
of mill volume occupied by grinding media, Jat“B: Jat“R = Mat“R / [at“S /Vat“M x1 / 1—I+ MB - ball media mass ItB = density of ball media Charge Height Measurement of charge height is a convenient method to estimate charge volume. Generally : For overflow ball mills, the charge should not exceed 45% of the mill volume . For grate discharge
mills, the charge should occupy about 50% of the mill volume . Bond developed a relationship that can be used to determine the percent charge by volume as a function of the vertical height above the charge, He, and the radius of the mill, R, i.e., Charge% = 113-(63HC/R) However, Morrell identified significant errors from this estimate when using
small media sizes. Charged ball mill [image: (135-7-9)] Medium Charge Volume Fraction The fraction of the mill volume occupied by the mill charge can be estimated based on a ratio of the cross-sectional areas. The cross-sectional area of the mill charge (AC) can be determined from: Aat“C = Hat“B / 6W (3Hat“Bat‘2 + 4Wat2) Since the cross-
sectional area of the mill is simply I€R2, the mill volume fraction occupied by the media charge is: Jat“B = Aat“C / I€Rat'2 - Hat“B / 6W (3HAT“Bat2 + 4Wat‘2) (1/I1€Rat2) where W = 2(Rat‘2 - Hat‘2) 41* 0.5 Ball Size as Initial Charge Commercial ball sizes 10 - 150 mm Number, size and mass of each ball size depends on mill load and whether or not
the media is being added as the initial charge. For the initial chargin of a mill, Coghill and DeVaney (1937) defined the ball size as a function of the top size of the feed, i.e., dat“V = 0.40 K&"SF dB = ball size (cm) F = feed size (cm) K = proportionality constant described as the grindability factor Hard ores, K = 37.4; Soft ores, K = 29.8 Ball Size vs.
Grindability It has been recognized that the grindability of an ore in a ball mill is a function of both feed and mill parameters: Work index, Wi Largest particle size and size distribution Density of solids and slurry Mill diameter Rotational speed Rowland and Kjos (1980) defined the largest ball size needed based on these parameters: dat“B = 25.4
[(Fat“80 / k) at*0.5 (fat“s Wat“i/ 100Itat“C (3.281 D) a41°0.5) 4t°0.33 ] mm Where: D = inside diameter of mill (meters) ItC = fraction of the mill critical speed k = mill factor constant Mill Factor, k Mill TypeWet/Dry GrindingCircuitk value OverflowWetOpen350 OverflowWetClose350 DiaphragmWetOpen330 DiaphragmWetClose330
DiaphragmDryOpen335 DiaphragmDryClose335 Cylpeds Size Doering International proposed the following expression when cylpeds are used as grinding media dat“B = 18.15 [(Fat“80 / k) 410.5 (Iat“s Wat“i/ 100itat“C (3.281 D) 41°0.5) 4t°0.33 ] mm When the estimated ball size is less than 25mm or the cylpeds size is less than 22 x 22 mm, it is
estimated that the size should be increased 20% to 30%. Cylpeds[images: (135-7-10)] Ball Mill Size as a Replacement Grinding media wears and reduces in size at a rate dependent on the surface hardness, density and composition of the ore. Ball wear is directly proportional to surface area per unit mass and thus inversely proportional to ball
diameter. Other factors include: Speed of mill rotation; Mill diameter; Mineral density; Work Index. Bond estimated the amount of wear in terms of kilograms per kWh based on the abrasion index, A;, i.e., Wet Ball Mill = kg kWh = 0.16(Ai -0.015)0.33 Dry Ball Mill = kg / kWh = 0.023Ai 0.5 Replacement Ball Size Rowland and Kjos proposed the use of
their equation for the determination of the initial and replacement media size. Azzaroni (1981) and Dunn (1989) recommended the use of the following expression for the size of the makeup media: dat“B - 6.3(Fat“80) 41'0.29 (Wat“i) 41‘0.4 / (1¥:D) 41‘0.25Where I% = the rotational speed of the mill. Ball Bulk Density Low density media can be used for
soft and brittle materials. Hard materials required high density media. Rose and Sullivan (1961) estimated the required media density (iB) using the expression: fat“B = (0.016Iat“Sat2 + 20iat“Sat2) at‘0.5 - 0.4Iat“s Cast iron (IB = 4.3 - 4.8) and forged steel (IB = 4.6 - 4.8) are common materials used for media. Tungsten carbide media is used for
very abrasive and hard ores (IB = 14.9). Pebbles and ceramic media (IB = 3.6) are adequate for soft materials. As the mill starts, grinding action and throughput increases. However, after reaching a critical speed, the mill charge clings to the inside perimeter of the mill. Under this conditions, the grinding rate is significant reduced or stopped. All mills
must operate less than Critical Speed At position A, the media is held to the wall due to the following force balance: Mg cosI, = MI%a12 / (R - r)g R = Mill radius 1% = linear mill velocity (m/s) M = Ball mass r = ball diameter g = gravitational acceleration Ball size distribution diagram [image: (135-7-11)] At I,=0 ° and cos I, = 1, the gravitational
force pulling the media off the mill was maximized. Substituting and solving for speed rotational provides the expression for quantifying the critical velocity, vc: 1%41“C = 42.3 / 4"8(D-d) revs/min The above equation assumes no friction between the media and the liner. In practice, friction decreases with: Smoothness of liner Fineness of media Pulp
density Abrasiveness of the material to be ground To modify the critical speed to account for friction: For dry grinding, multiply by 0.65. For wet grinding, multiply 0.70. Critical rotational speed [image: (135-7-12)] Mill Speed Impact on Optimum Breakage Condition % Critical SpeedSlidingCascadingCentrifuging 103------ 203------ 3031--- 4021--- 50211
60221 70132 80132 90---23 *Nordberg, 1970 Optimum speed to maximize impact breakage is 70% to 80% of critical speed. Ball Charge Impact on Optimum Breakage Condition Ball Charge % by VolumeSliding (all speeds)CascadingCentrifuging 5-153------ 15-2531 (high speeds)--- 25-3522 (high speeds)1 (high speeds) 35-4513 (all speeds)1 (high
speeds) 45-5012 (all speeds)3 (all speeds) *Nordberg, 1970 Optimum ball charge to maximize impact breakage is 35% to 45% of critical speed. Mill capacity is a function of: Mill dimensions Type of mill Mill speed Mill loading Required particle size Feed size Work Index Mill shaft power Specific gravity of the rock Bond developed an expression for
capacity that accounts for each of these factors. A ball mill in situ and operating in Alaska. Mill Throughput Capacity Bond expressed mill capacity as a function of mill shaft power (PM, kW) and the energy required for particle breakage (kWh/f):Q = Pat“M / E The expression for mill shaft power developed by Bond incorporates a number of operating
parameters, The energy required for breakage was previously discussed, i.e.,E = Wat“I(10 / 4"SPat“80 - 10 / a"SFat“80 WI must be adjusted for nonstandard conditions Mill Throughput Capacity (Austin et al., 1984) Austin et al. concluded that a single expression for capacity is not adequate for all mills. Equations for mill sizes less than 3.81meters in
diameter and greater than 3.81meters were proposed: t/h D <3.81m t/h D > 3.81 m The factor CF is the correction for non-standard conditions including wet open circuit, wet closed circuit, wet and dry grinding, over size feed and under size grinding. Mill Power Draw The motor power draw required to turn a mill from rest to the operating
speed includes the energy required for the initial starting torque and mechanical arrangements to rotate the mill. It is generally accepted that practical mill power (PM ) is a function of mill capacity and diameter, i.e.,PM = Mill Constant * (Mill Diameter )n where n = 0.3 to 0.5. It is evident that mill power is a function of the height at which the media
is lifted and the density of the media, i.e., PM = K Ib LD2.5where k is a proportionality constant. Mill Power Draw (Bond Method) Based on a large number of observations, power draw was determined to be: Directly proportional to the mill length; A function of mill speed; A function of the total mass of the grinding media and rock charge; A function of
the feed characteristics; A function of the work index of the material. Bond developed an express ion to quantify mill shaft power based on data from a number of laboratory and industrial ball mills: Pat“S = 7.33Jat“B I'at“c (1-0.937Jat“B)iat“b LDAt2.3 (1-0.1 / 2419 - 101!a1“C) IS = Mill power D = Mill diameter in meters L = Mill length in meters iB
= Ball density in t/m3 Wet Ball Mill Power Draw (Bond) For wet ball mills, Bond expressed power draw as a function of the total mass of media:Pat“M / Mat“B - 15.61!4t“V (1 - 0.937 Jat“B) Dat0.3 (1 - 0.1 / 2at‘9 - 101}at“C) kW/t Mat“B = 1€Dat'2 / 4 Jat“B 1at“B (1 - I!) The bed porosity is typically in the range of 35% to 40%. In practice, the mill shaft
power for wet overflow mills calculated using the above expression appeared to overestimate the actual power when: Maximum ball size, dmax < 45.7 Mill inside diameter > 2400mm Bond Wet Overflow Mill Corrections Corrections to counter the over estimation included in a slump factor, Fs:Fat“S = 1.102 (45.72 - dat“max / 50.8) kWtThe Fs factor is
subtracted from the calculated power draw. The ball size factor, FB, is added to the mall shaft power for mill sizes greater than 3.3 meters:Fat“B - 1.102 (dat“max - 12.5D / 50.8) kW/t Other Rowland & Kjos Power Draw Corrections F1 : Dry grinding correction F2 : Correction for wet open circuit since it requires more power than wet closed
circuit.Based on the sieve size used to determine the work index and the percentage of the product passing this size.Power Draw Corrections [image: 135-7-14)] F3: Correction for material in the feed that is greater than the optimum size, FOS: Fat“0S = 4000[13 / Wat“I] 4t‘0.5 Fat“3 = 1+1 / RIWat“i - 7] [Fat“80 / Fat“0S - 1] F4: Correction when the
product size is less than 75 microns: Fat“4 = [Pat“80 + 10.3 / 1.145Pat“80] F5: Correction when the reduction ratio is less than 6: Fat“5 = 1+0.13 / (R - 1.35) Mill Dimension Design Ore: limestone Throughput: 250 Tph F80 = 10mm P80 = 0.1mm Calculate the mill size required to handle the desired throughput: Solution: W = 10*11.25(1/2"$100 - 1/
a"8§100 0) kWt/t = 10.125 kWh/t Mill Dimension Design Example Example: PM = 250 * 10.125 = 2531 kW The Nordberg Method: PM = 2.448 ABCL where A = Mill diameter factor B = % charge loading factor C = mill speed factor L = Length of mill Factor A Diagram [image: (135-7-15)]Factor B Diagram [image - (135-7-16)]Factor C Diagram [image:
(135-7-17)] Mill specs for design [image: (135-7-18)] Mill Power Consumption Example Ball mill = 3.5 m x 3.5 m Rubber lining = 75 mm % Mill volume charge = 40% Grinding balls diameter = 70 mm Mill operational speed = 17.6 Calculate the optimum power consumption to operate the mill. Solution: Pat“M / Mat“B = 15.61!a1t“C (1 - 0.937 Jat“B)
Dat0.3 (1 - 0.1 / 2at'9-101141“C) kWt Mat“B = [€Dat'2 / 4 Jat“B [at“B (1 - I!) Actual mill diameter = 3.5-2 * 0.075 = 3.35 Critical Speed 1%441“C = 42.3 / 4"$(D-d) rpm = 23.4 I!C = (17.6 / 23.4_* 1000 = 0.75 PM / MB = 10.14 kW/t With ball density = 7.8 t/m3 Slump correction factor check: D > 2.4 m but d > 45.7 mm, so no slump correction required
Ball size correction factor check: D > 33.3 m, so a ball size correction factor should be applied Fat“B = 1.102 (dat“max - 12.5D / 50.8) kWt/t = 0.010 kW/t So corrected PM / MB = 10.14 + 0.610 = 10.75 kW/t Total power - 10.75 kW/t * 57.75 t = 621 kW Save Save Save Save Save Save Save Save Save Save Save Save Save Save Save Save Save Save
Save Save Save Save Save Save , the free encyclopedia that anyone can edit. 118,328 active editors 6,995,786 articles in English Malcolm X (May 19, 1925 - February 21, 1965) was an African-American Muslim minister, public speaker, and human rights activist. To his admirers, he advocated for the rights of African Americans and indicted white
America for their actions against black Americans. His detractors accused him of preaching racism and violence. After living in foster homes, Malcolm X was involved in criminal activity in Boston and New York. In 1945, he was sentenced to prison, where he became a member of the Nation of Islam. After parole, he became one of the Nation's leaders,
its chief spokesman, and its public face. Tension between Malcolm X and Elijah Muhammad, head of the Nation of Islam, led to Malcolm X's departure from the organization in March 1964. Afterwards, he became a Sunni Muslim and made a pilgrimage to Mecca. He founded Muslim Mosque, Inc., a religious organization, and the secular, black
nationalist Organization of Afro-American Unity. He was assassinated while giving a speech in New York. (Full article...) Recently featured: Margaret Sanger TRAPPIST-1 iMac G4 Archive By email More featured articles About Javier Dominguez ... that Javier Dominguez (pictured), the current Magic: The Gathering world champion, likes to play more
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Azmun Jaafar Bob Cowper Meta Velander Nominate an article May 19: Commemoration of Atatiirk, Youth and Sports Day in Turkey (1919); Victoria Day in Canada (2025) Prince Harry and Meghan Markle 1655 - Anglo-Spanish War: England invaded Spanish Jamaica, capturing it a week later. 1743 - French physicist Jean-Pierre Christin published the
design of a mercury thermometer using the centigrade scale, with 0 representing the melting point of water and 100 its boiling point. 1828 - The United States Congress passed the largest tariff in the nation's history, which resulted in severe economic hardship in the American South. 1915 - First World War: Australian and New Zealand troops
repelled the third attack on Anzac Cove, inflicting heavy casualties on the attacking Ottoman forces. 2018 - The wedding of Prince Harry and Meghan Markle (both pictured) took place at St George's Chapel in Windsor Castle, England. Alcuin (d. 804)Claude Vignon (b. 1593)Nora Ephron (b. 1941)John Gorton (d. 2002) More anniversaries: May 18 May
19 May 20 Archive By email List of days of the year About Jeremy Allen White, Outstanding Lead Actor in a Comedy Series winner The 76th Primetime Emmy Awards honored the best in American prime time television programming from June 1, 2023, until May 31, 2024, as chosen by the Academy of Television Arts & Sciences. The awards ceremony
was held live on September 15, 2024, at the Peacock Theater in Downtown Los Angeles and was preceded by the 76th Primetime Creative Arts Emmy Awards on September 7 and 8. During the ceremony, Emmy Awards were handed out in 25 different categories. At the main ceremony, Baby Reindeer, The Bear, and Shogun tied for the most wins at
four apiece, including Outstanding Limited or Anthology Series for Baby Reindeer and Outstanding Drama Series for Shogun. Including Creative Arts Emmys, Shogun led all programs with 18 wins, a record for a show in one year; FX led all networks and platforms with 36 total wins. (Full list...) Recently featured: Historic places in Mackenzie District
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to Christ and the Blessed Virgin Mary. Since 1541, it has been the seat of the Bishop of Chester. This photograph shows the interior of the Lady Chapel at Chester Cathedral, built between 1265 and 1290 in the Early English Gothic style. It contains the Shrine of St Werburgh, dating from the 14th century, and also has a sedilia and a piscina. It is
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from " 22024 American television programming awards 76th Primetime Emmy AwardsPromotional posterDateSeptember 15, 2024 (Ceremony)September 7-8, 2024 (Creative Arts Awards)LocationPeacock TheaterLos Angeles, CaliforniaPresented byAcademy of Television Arts & SciencesHosted byEugene LevyDan LevyHighlightsMost awardsMajor:
Baby Reindeer / The Bear / Shogun (4)All: Shogun (18)Most nominationsMajor: The Morning Show (11)All: Shogun (25)Comedy SeriesHacksDrama SeriesShogunLimited or Anthology SeriesBaby ReindeerTelevision/radio coverageNetworkABCRuntime3 hours, 8 minutes[1]Viewership6.9 millionProduced byJesse Collins EntertainmentDirected byAlex
Rudzinski < 75th - Primetime Emmy Awards - 77th —» The 76th Primetime Emmy Awards honored the best in American prime time television programming from June 1, 2023, until May 31, 2024, as chosen by the Academy of Television Arts & Sciences.[2] The awards ceremony was held live on September 15, 2024, at the Peacock Theater in Downtown
Los Angeles, California, and was preceded by the 76th Primetime Creative Arts Emmy Awards on September 7 and 8. During the ceremony, Emmy Awards were handed out in 25 different categories. The ceremony was produced by Jesse Collins Entertainment, directed by Alex Rudzinski, and broadcast in the United States by ABC. Eugene Levy and
Dan Levy co-hosted the event. At the main ceremony, Baby Reindeer, The Bear, and Shogun tied for the most wins at four apiece, including Outstanding Limited or Anthology Series for Baby Reindeer and Outstanding Drama Series for Shogun. Other winning programs were Hacks with three wins, including Outstanding Comedy Series, and Alex
Edelman: Just for Us, The Crown, The Daily Show, Fargo, Last Week Tonight with John Oliver, The Morning Show, Ripley, Slow Horses, The Traitors, and True Detective: Night Country with one each. Including Creative Arts Emmys, Shogun led all programs with 18 wins, a record for a show in one year; FX led all networks and platforms with 36 total
wins. Jeremy Allen White, Outstanding Lead Actor in a Comedy Series winner Jean Smart, Outstanding Lead Actress in a Comedy Series winner Hiroyuki Sanada, Outstanding Lead Actor in a Drama Series winner Anna Sawai, Outstanding Lead Actress in a Drama Series winner Jodie Foster, Outstanding Lead Actress in a Limited or Anthology Series or
Movie winner Ebon Moss-Bachrach, Outstanding Supporting Actor in a Comedy Series winner Billy Crudup, Outstanding Supporting Actor in a Drama Series winner Elizabeth Debicki, Outstanding Supporting Actress in a Drama Series winner Lamorne Morris, Outstanding Supporting Actor in a Limited or Anthology Series or Movie winner Jessica
Gunning, Outstanding Supporting Actress in a Limited or Anthology Series or Movie winner The nominations for the 76th Primetime Emmy Awards were announced on July 17, 2024, in a virtual broadcast originating from the El Capitan Theatre in Hollywood, Los Angeles, hosted by actor Tony Hale, actress Sheryl Lee Ralph and Television Academy
chair Cris Abrego.[3] Including nominations at the 76th Primetime Creative Arts Emmy Awards, Shogun led all programs with 25 nominations.[4] It was also the second non-English language series to be nominated for Outstanding Drama Series after Squid Game, which was nominated two years earlier.[5] The Bear became the most-nominated comedy
series for a single season in the awards' history with 23 nominations; the program surpassed the record held by the NBC comedy 30 Rock, which received 22 nominations in 2009.[6][7] Lily Gladstone of the series Under the Bridge and Kali Reis of the series True Detective: Night Country became the first indigenous American women to receiving
acting nominations; along with D'Pharaoh Woon-A-Tai of the series Reservation Dogs, they were the first indigenous American actors to earn an acting nomination since August Schellenberg for his role in the television film Bury My Heart at Wounded Knee in 2007.[8] Netflix led all networks and platforms with 107 nominations. FX came in second
place with 93 nominations, surpassing its own record of 56 nominations in 2016.[9] The winners were announced on September 15, following the Creative Arts Emmys on September 7 and 8. With 36 total wins, FX led all networks and platforms for the first time.[10] Shogun became the first non-English-language series to win Outstanding Drama
Series and won a total of 18 awards, breaking the record of 13 set by John Adams in 2008 to become the most awarded program for a single year in Emmy history.[11] It also passed Game of Thrones's 12 wins in 2015, 2016, and 2019 for most wins by a drama series in a single season.[12] With its 11 wins, The Bear surpassed its own record for most
wins for a comedy series in a single year. For their work on Shogun, Hiroyuki Sanada and Anna Sawai were the first Japanese performers to win Outstanding Lead Actor in a Drama Series and Outstanding Lead Actress in a Drama Series, respectively.[13][14] Sawai also became the first Asian to win her category, while Sanada became the second
Asian to do so in his category after Lee Jung-jae for his role in Squid Game in 2022.[15] Liza Coldon-Zayas was the first Latina winner for Outstanding Supporting Actress in a Comedy Series for her performance on The Bear.[16] Winners are listed first, highlighted in boldface, and indicated with a double dagger (+).[17][18][a] For simplicity, producers
who received nominations for program awards have been omitted. Programs Outstanding Comedy Series Hacks (Max)+ Abbott Elementary (ABC) The Bear (FX) Curb Your Enthusiasm (HBO) Only Murders in the Building (Hulu) Palm Royale (Apple TV+) Reservation Dogs (FX) What We Do in the Shadows (FX) Outstanding Drama Series Shogun (FX)+
The Crown (Netflix) Fallout (Prime Video) The Gilded Age (HBO) The Morning Show (Apple TV+) Mr. & Mrs. Smith (Prime Video) Slow Horses (Apple TV+) 3 Body Problem (Netflix) Outstanding Limited or Anthology Series Baby Reindeer (Netflix)$ Fargo (FX) Lessons in Chemistry (Apple TV+) Ripley (Netflix) True Detective: Night Country (HBO)
Outstanding Reality Competition Program The Traitors (Peacock): The Amazing Race (CBS) RuPaul's Drag Race (MTV) Top Chef (Bravo) The Voice (NBC) Outstanding Talk Series The Daily Show (Comedy Central) Jimmy Kimmel Live! (ABC) Late Night with Seth Meyers (NBC) The Late Show with Stephen Colbert (CBS) Outstanding Scripted Variety
Series Last Week Tonight with John Oliver (HBO)+ Saturday Night Live (NBC) Lead performances Outstanding Lead Actor in a Comedy Series Jeremy Allen White - The Bear as Carmen "Carmy" Berzatto (FX)+ Matt Berry - What We Do in the Shadows as Leslie "Laszlo" Cravensworth (FX) Larry David - Curb Your Enthusiasm as Larry David (HBO)
Steve Martin - Only Murders in the Building as Charles-Haden Savage (Hulu) Martin Short - Only Murders in the Building as Oliver Putnam (Hulu) D'Pharaoh Woon-A-Tai - Reservation Dogs as Bear Smallhill (FX) Outstanding Lead Actress in a Comedy Series Jean Smart - Hacks as Deborah Vance (Max)# Quinta Brunson - Abbott Elementary as Janine
Teagues (ABC) Ayo Edebiri - The Bear as Sydney Adamu (FX) Selena Gomez - Only Murders in the Building as Mabel Mora (Hulu) Maya Rudolph - Loot as Molly Novak (Apple TV+) Kristen Wiig - Palm Royale as Maxine Simmons (Apple TV+) Outstanding Lead Actor in a Drama Series Hiroyuki Sanada - Shogun as Lord Yoshii Toranaga (FX)i Idris Elba
- Hijack as Sam Nelson (Apple TV+) Donald Glover - Mr. & Mrs. Smith as John Smith / Michael (Prime Video) Walton Goggins - Fallout as the Ghoul / Cooper Howard (Prime Video) Gary Oldman - Slow Horses as Jackson Lamb (Apple TV+) Dominic West - The Crown as Charles, Prince of Wales (Netflix) Outstanding Lead Actress in a Drama Series
Anna Sawai - Shogun as Toda Mariko (FX)i Jennifer Aniston - The Morning Show as Alex Levy (Apple TV+) Carrie Coon - The Gilded Age as Bertha Russell (HBO) Maya Erskine - Mr. & Mrs. Smith as Jane Smith / Alana (Prime Video) Imelda Staunton - The Crown as Queen Elizabeth II (Netflix) Reese Witherspoon - The Morning Show as Bradley
Jackson (Apple TV+) Outstanding Lead Actor in a Limited or Anthology Series or Movie Richard Gadd - Baby Reindeer as Donny Dunn (Netflix)* Matt Bomer - Fellow Travelers as Hawkins "Hawk" Fuller (Showtime) Jon Hamm - Fargo as Sheriff Roy Tillman (FX) Tom Hollander - Feud: Capote vs. The Swans as Truman Capote (FX) Andrew Scott -
Ripley as Tom Ripley (Netflix) Outstanding Lead Actress in a Limited or Anthology Series or Movie Jodie Foster - True Detective: Night Country as Detective Elizabeth Danvers (HBO)+ Brie Larson - Lessons in Chemistry as Elizabeth Zott (Apple TV+) Juno Temple - Fargo as Dorothy "Dot" Lyon (FX) Sofia Vergara - Griselda as Griselda Blanco (Netflix)
Naomi Watts - Feud: Capote vs. The Swans as Babe Paley (FX) Supporting performances Outstanding Supporting Actor in a Comedy Series Ebon Moss-Bachrach - The Bear as Richard "Richie" Jerimovich (FX)f Lionel Boyce - The Bear as Marcus Brooks (FX) Paul W. Downs - Hacks as Jimmy LuSaque Jr. (Max) Paul Rudd - Only Murders in the Building
as Ben Glenroy (Hulu) Tyler James Williams - Abbott Elementary as Gregory Eddie (ABC) Bowen Yang - Saturday Night Live as various characters (NBC) Outstanding Supporting Actress in a Comedy Series Liza Colén-Zayas - The Bear as Tina Marrero (FX)+ Carol Burnett - Palm Royale as Norma Dellacorte (Apple TV+) Hannah Einbinder - Hacks as
Ava Daniels (Max) Janelle James - Abbott Elementary as Ava Coleman (ABC) Sheryl Lee Ralph - Abbott Elementary as Barbara Howard (ABC) Meryl Streep - Only Murders in the Building as Loretta Durkin (Hulu) Outstanding Supporting Actor in a Drama Series Billy Crudup - The Morning Show as Cory Ellison (Apple TV+)f Tadanobu Asano - Shogun
as Kashigi Yabushige (FX) Mark Duplass - The Morning Show as Charles "Chip" Black (Apple TV+) Jon Hamm - The Morning Show as Paul Marks (Apple TV+) Takehiro Hira - Shogun as Ishido Kazunari (FX) Jack Lowden - Slow Horses as River Cartwright (Apple TV+) Jonathan Pryce - The Crown as Prince Philip, Duke of Edinburgh (Netflix)
Outstanding Supporting Actress in a Drama Series Elizabeth Debicki - The Crown as Diana, Princess of Wales (Netflix)$ Christine Baranski - The Gilded Age as Agnes van Rhijn (HBO) Nicole Beharie - The Morning Show as Christina Hunter (Apple TV+) Greta Lee - The Morning Show as Stella Bak (Apple TV+) Lesley Manville - The Crown as Princess
Margaret (Netflix) Karen Pittman - The Morning Show as Mia Jordan (Apple TV+) Holland Taylor - The Morning Show as Cybil Richards (Apple TV+) Outstanding Supporting Actor in a Limited or Anthology Series or Movie Lamorne Morris - Fargo as State Trooper Whitley "Witt" Farr (FX)f Jonathan Bailey - Fellow Travelers as Tim Laughlin
(Showtime) Robert Downey Jr. - The Sympathizer as Claude / Professor Robert Hammer / Ned Godwin / Niko Damianos / The Priest (HBO) Tom Goodman-Hill - Baby Reindeer as Darrien O'Connor (Netflix) John Hawkes - True Detective: Night Country as Hank Prior (HBO) Lewis Pullman - Lessons in Chemistry as Calvin Evans (Apple TV+) Treat
Williams - Feud: Capote vs. The Swans as Bill Paley (FX) (posthumous)[19] Outstanding Supporting Actress in a Limited or Anthology Series or Movie Jessica Gunning - Baby Reindeer as Martha Scott (Netflix)} Dakota Fanning - Ripley as Marge Sherwood (Netflix) Lily Gladstone - Under the Bridge as Cam Bentland (Hulu) Aja Naomi King - Lessons in
Chemistry as Harriet Sloane (Apple TV+) Diane Lane - Feud: Capote vs. The Swans as Nancy "Slim" Keith (FX) Nava Mau - Baby Reindeer as Teri (Netflix) Kali Reis - True Detective: Night Country as Detective Evangeline Navarro (HBO) Directing Outstanding Directing for a Comedy Series The Bear: "Fishes" - Christopher Storer (FX)+ Abbott
Elementary: "Party" - Randall Einhorn (ABC) The Bear: "Honeydew" - Ramy Youssef (FX) The Gentlemen: "Refined Aggression" - Guy Ritchie (Netflix) Hacks: "Bulletproof" - Lucia Aniello (Max) The Ms. Pat Show: "I'm the Pappy" - Mary Lou Belli (BET+) Outstanding Directing for a Drama Series Shogun: "Crimson Sky" - Frederick E. O. Toye (FX)+ The
Crown: "Sleep, Dearie Sleep" - Stephen Daldry (Netflix) The Morning Show: "The Overview Effect" - Mimi Leder (Apple TV+) Mr. & Mrs. Smith: "First Date" - Hiro Murai (Prime Video) Slow Horses: "Strange Games" - Saul Metzstein (Apple TV+) Winning Time: The Rise of the Lakers Dynasty: "Beat L.A." - Salli Richardson-Whitfield (HBO)
Outstanding Directing for a Limited or Anthology Series or Movie Ripley - Steven Zaillian (Netflix)+ Baby Reindeer: "Episode 4" - Weronika Tofilska (Netflix) Fargo: "The Tragedy of the Commons" - Noah Hawley (FX) Feud: Capote vs. The Swans: "Pilot" - Gus Van Sant (FX) Lessons in Chemistry: "Poirot" - Millicent Shelton (Apple TV+) True Detective:
Night Country - Issa Lépez (HBO) Writing Outstanding Writing for a Comedy Series Hacks: "Bulletproof" - Lucia Aniello, Paul W. Downs, and Jen Statsky (Max)f Abbott Elementary: "Career Day" - Quinta Brunson (ABC) The Bear: "Fishes" - Christopher Storer and Joanna Calo (FX) Girls5eva: "Orlando" - Meredith Scardino and Sam Means (Netflix) The
Other Two: "Brooke Hosts a Night of Undeniable Good" - Chris Kelly and Sarah Schneider (Max) What We Do in the Shadows: "Pride Parade" - Jake Bender and Zach Dunn (FX) Outstanding Writing for a Drama Series Slow Horses: "Negotiating with Tigers" - Will Smith (Apple TV+)f The Crown: "Ritz" - Peter Morgan and Meriel Sheibani-Clare
(Netflix) Fallout: "The End" - Geneva Robertson-Dworet and Graham Wagner (Prime Video) Mr. & Mrs. Smith: "First Date" - Francesca Sloane and Donald Glover (Prime Video) Shogun: "Anjin" - Rachel Kondo and Justin Marks (FX) Shogun: "Crimson Sky" - Rachel Kondo and Caillin Puente (FX) Outstanding Writing for a Limited or Anthology Series or
Movie Baby Reindeer - Richard Gadd (Netflix)f Black Mirror: "Joan Is Awful" - Charlie Brooker (Netflix) Fargo: "The Tragedy of the Commons" - Noah Hawley (FX) Fellow Travelers: "You're Wonderful" - Ron Nyswaner (Showtime) Ripley - Steven Zaillian (Netflix) True Detective: Night Country: "Part 6" - Issa Lépez (HBO) Outstanding Writing for a
Variety Special Alex Edelman: Just for Us - Alex Edelman (HBO)# Jacqueline Novak: Get on Your Knees - Jacqueline Novak (Netflix) John Early: Now More Than Ever - John Early (HBO) Mike Birbiglia: The Old Man and the Pool - Mike Birbiglia (Netflix) The Oscars - Jamie Abrahams, Rory Albanese, Amberia Allen, Tony Barbieri, Jonathan Bines, Joelle
Boucai, Bryan Cook, Blaire Erskine, Devin Field, Gary Greenberg, Josh Halloway, Eric Immerman, Jesse Joyce, Jimmy Kimmel, Carol Leifer, Jon Macks, Mitch Marchand, Gregory Martin, Jesse McLaren, Molly McNearney, Keaton Patti, Danny Ricker, Louis Virtel, and Troy Walker (ABC) The Governors Award was presented to screenwriter, producer
and director of film and television Greg Berlanti in recognition of his significant impact on television and culture by depicting the underrepresented in film.[20] For the purposes of the lists below, "major" constitutes the categories listed above (program, acting, directing, and writing), while "total" includes the categories presented at the Creative Arts
Emmy Awards. Programs and networks must have multiple wins or major nominations or at least five total nominations to be included. Programs with multiple nominations[21] Nominations Program Network Total Major 25 8 Shogun FX 23 9 The Bear FX 21 6 Only Murders in the Building Hulu 19 6 True Detective: Night Country HBO 18 8 The Crown
Netflix 17 2 Saturday Night Live NBC 16 11 The Morning Show Apple TV+ 6 Hacks Max 5 Mr. & Mrs. Smith Prime Video 3 Fallout Prime Video 15 6 Fargo FX 13 5 Ripley Netflix 11 7 Baby Reindeer Netflix 3 Palm Royale Apple TV+ 10 5 Feud: Capote vs. The Swans FX Lessons in Chemistry Apple TV+ 9 7 Abbott Elementary ABC 5 Slow Horses Apple
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