
2024 specialty crop block grant application 

Project Title: facilitate the industrial implementation and scale-up of adsorption debittering 
technology for HLB-infected orange and grapefruit juices 
 

Model Equations                                                                                           Equation number 
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% 𝑠𝑎𝑡𝑢𝑟𝑎𝑡𝑖𝑜𝑛 =
𝑧 + 𝛿(ƒ − 1)
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(7) 

𝑡 = 𝑚𝑥 − 𝐶𝑥 (8) 

with the slope 𝑚𝑥 =
𝑁0

𝐶0𝑣
 (9) 

and the intercept 𝐶𝑥 = −
1

𝐾𝑎𝐶0
ln (

𝐶0
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− 1) (10) 
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𝑣
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− 1) 
(11) 

𝑞𝑏 = ∫
(𝐶0−𝐶𝑏)

𝑚

𝑉𝑏

0
   (12) 

𝑞𝑒 = 𝑞𝑏 + ∫
(𝐶0−𝐶𝑒)

𝑚

𝑉𝑒

𝑉𝑏
  (13) 

𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛 𝑢𝑡𝑖𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 (%) =
𝑞𝑏

𝑞𝑒

𝑥100% (14) 

𝐸𝐵𝑅𝑇 (min) =
𝑏𝑒𝑑 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑐𝑚3)

𝑣𝑜𝑙𝑢𝑚𝑒𝑡𝑟𝑖𝑐 𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 (𝑐𝑚3/𝑚𝑖𝑛)
 

(15) 



𝑒𝑥ℎ𝑎𝑢𝑠𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑑𝑠𝑜𝑟𝑏𝑒𝑛𝑡 𝑢𝑠𝑒𝑑 (𝑔)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑙𝑖𝑞𝑢𝑖𝑑 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑎𝑡 𝑏𝑟𝑒𝑎𝑘𝑡ℎ𝑟𝑜𝑢𝑔ℎ (𝐿)
 

(16) 

(𝑥 − 𝛼)(𝑦 − 𝛽) = 𝛾 (17) 

𝑦 =
𝛾

𝑥 − 𝛼
+ 𝛽 (18) 

𝑅 =
𝑅𝑚𝑎𝑥

(1 + 10(𝑁𝐵𝑉1/2−𝑁𝐵𝑉)×ℎ𝑙)
 

(19) 

 

𝑈𝑚𝑓 =
µ𝑔

𝜌𝑔𝑑𝑝
(√33.72 + 0.0408𝐴𝑟 − 33.7           (20) 

𝑓1 = 1 −
[𝐴(

𝐺

𝐹
)−𝐵/2]2

𝐴(𝑍−𝐶)+𝐵2
4⁄
               (21) 

𝜕(𝜌𝐿𝜖𝐿)

𝜕𝑡
 + ∇ ∙ (𝜌𝐿𝜖𝐿〈𝑢𝐿𝑖〉) = 0             (22) 

𝜕(𝜌𝑆𝜖𝑆)

𝜕𝑡
 + ∇ ∙ (𝜌𝑆𝜖𝑠〈𝑢𝑆𝑖〉) = 0                       (23) 


