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ຍຈ຺຃ຈັນງ ໄ: 
຃ຸຌຖກັຘະຌະ຋າຄກາງະຑາຍ ຾ຖະ ຽ຃ຓຂີບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌ ຋ີໃ ຽຓບືຄຘຸ

ຂຸຓາ ຾ຂທຄ຅ າຎາຘກັ ຾ຓໃ ຌແຈ ໄຽຖີໃ ຓຎະຉຍິຈັດູໃ ເຌຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຆໃ ທຄຖະຈູຐ຺ຌ, 

ແຈ ໄຽກຍັຉທ຺ດໃ າຄ 5 ຅ຸຈ, ຾ຉໃ ຖະ຅ຸຈແຈ ໄຽກຍັຉທ຺ດໃ າຄ 3 ຆ ໄາ ຽຆິໃ ຄຌ າຽບາ຺ຉທ຺ດໃ າຄຌ ໄາເຘໃ ເຌ
ຂທຈຍັຌ຅ ຸ1500 ml ຉືໃ ຓບາຆິຈຆຸຌຒູຕິກ ຾ຖະ ບາຆຈິຌີຉຕິກ ດໃ າຄຖະ 2-3 ດບຈ 

຾ຖ ໄທຌ າແຎ຾ຆໃ ແທ ໄເຌຊັຄຌ ໄາກ ໄບຌ ຽຑືໃ ບປກັຘາ຃ຸຌຖກັຘະຌະຽຈຓີ ແທ ໄ. ຅າກຌັ ໄຌ, ຌ າຽບ຺າ
ຉທ຺ດໃ າຄ຋ີໃ ແຈ ໄ຅າກຑາກຘະໜາຓຓາຉບຄເຘໃ ຅ບກຍິກຽກຈີ ໄທງຽ຅ ໄງຉບຄ ຾ຖ ໄທຊບກເຘໃ
ຂທຈ Vial ຽຑືໃ ບກທຈຘບຍ຃ຸຌຌະຑາຍຂບຄຌ ໄາ ຿ຈງຓ ີ8 ຉທ຺ທຈັ຾຋ກ ແຈ ໄ຾ກໃ  ທແິ຅ນາ
຃ໃ າ຃ທາຓຽຎັຌບາຆຈິ-ຽຍຘ (pH) ຿ຈງເຆ ໄຽ຃ືໃ ບຄຓ ືpH meter, ທແິ຅ນາ຃ໃ າຆກັຌ າແຒຒໄາ 
(Electrical Conductivity) ຿ຈງເຆ ໄຽ຃ືໃ ບຄຓ ືConductivity meter ຾ຖະ ທແິ຅ນາ
຃ໃ າ Total Alkalinity, Calcium, Manganese, Sulfate, Sulfide and Ferrous 

Iron ຿ຈງເຆ ໄຽ຃ືໃ ບຄຓ ືPhotometer. 
 ຏຌ຺ ແຈ ໄປຍັຑຍ຺ທໃ າ: ເຌຖະຈູ຾ຖ ໄຄ, ຃ໃ າ຃ທາຓຽຎັຌບາຆຈິ-ຽຍຘຂບຄຌ ໄາຘ ໄາຄ ຓ຃ີໃ າຉ ໃ າ
ກທໃ າ຃ໃ າຓາຈຉະຊາຌຽກບືຍ຋ຸກ຅ຈຸ, T2 ຓ຃ີໃ າຓຄັກາຽຌຘ ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T1 

ຓ຃ີໃ າຆຖັແຒຈ ໌ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, ຘໃ ທຌທໃ າ: ຃ໃ າຆກັຌ າແຒຒໄາ, ຾຃ຖຆຼຓ, ຆຖັຽຒຈ 

຾ຖະ ແບບບຌຽນົກັ II ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຈຸ. ເຌຖະຈູຐ຺ຌ, ຃ໃ າ຃ທາຓ
ຽຎັຌບາຆຈິ-ຽຍຘ ຂບຄຌ ໄາຘ ໄາຄ ຓ຃ີໃ າຉ ໃ າກທໃ າ຃ໃ າຓາຈຉະຊາຌ຋ຸກ຅ຈຸ (ຘໃ ທຌຉທ຺ທຈັ຾຋ກ
ບືໃ ຌ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຈຸ). ເຌຖະຈູ຾ຖ ໄຄ, T3 ຓ຃ີໃ າ຃ທາຓຽຎັຌບາຆຈິ-
ຽຍຘຂບຄຌ ໄາຍາຈາຌ ຉ ໃ າກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T1 ຾ຖະ T5 ຓ຃ີໃ າ ຃ໃ າຆກັຌ າແຒຒໄາຘູຄ
ກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T3 ຓ຃ີໃ າ ຿ຖນະຈັໃ ຄຖທຓ ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T5 ຓ຃ີໃ າ
຾຃ຖຆຼຓ ຾ຖະ ຓຄັກາຽຌຘ ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, ຘໃ ທຌທໃ າ: ຆຖັຽຒຈ, ຆຖັແຒຈ ໌຾ຖະ 
ແບບບຌຽນົກັ II ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຈຸ. ເຌຖະຈູຐ຺ຌ, T1, T2 ຾ຖະ T3 

ຓ຃ີໃ າ຃ທາຓຽຎັຌບາຆຈິ-ຽຍຘ ຂບຄຌ ໄາຍາຈາຌ ຉ ໃ າກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T1 ຓ຃ີໃ າຆກັຌ າ
ແຒຒໄາ ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T4 ຓ຃ີໃ າ ຿ຖນະຈັໃ ຄຖທຓ ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T1 
຾ຖະ T5 ຓ຃ີໃ າຆຖັຽຒຈ ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ, T1 ຾ຖະ T5 ຓ຃ີໃ າຆຖັແຒຈ ໌ຘູຄກທໃ າ
຃ໃ າຓາຈຉະຊາຌ. ຘໃ ທຌທໃ າ: ຾຃ຖຆຼຓ, ຓຄັກາຽຌຘ ຾ຖະ ແບບບຌຽນົກັ II ຾ຓໃ ຌດູໃ ເຌ
ຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຈຸ. ຘະນົຸຍແຈ ໄທໃ າ: ຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌ ຍາຄ຅ຈຸຍາຄຑາຖາຽຓ
ຽຉ ີ຾ຓໃ ຌງຄັຍ ໃ ຏໃ າຌຉາຓຽກຌຓາຈຉະຊາຌ ຽຆິໃ ຄທໃ າຓຖີກັຘະຌະຎ຺ຌຽຎືໄບຌຂບຄ຋າຈຽ຃ຓີ
ເຌຌ ໄາ ຾ຖະ ຓ຃ີທາຓຘໃ ຼຄຉ ໃ ຃ທາຓຎບຈແຑ຋າຄຈ ໄາຌຘຸຂະຑາຍຂບຄຎະຆາຆຌ຺ເຌຂຄ຺ຽຂຈ
ຈັໃ ຄກໃ າທ. ຽຊຄິດໃ າຄເຈກ ໃ ຉາຓກາຌ຃຺ໄຌ຃ທ ໄາ຃ັ ໄຄຌີ ໄຽຎັຌຑຼຄກາຌທແິ຅ຂັ ໄຌຑື ໄຌຊາຌຽ຋຺ໃ າຌັ ໄຌ. 

຃ າຘຍັຘ າ຃ຌັ:  ຌ ໄາຘ ໄາຄ, ຌ ໄາຍາຈາຌ, ຖກັຘະຌະ຋າຄກາງະຑາຍ, ຖກັຘະຌະ຋າຄຽ຃ຓ.ີ 

 
 
 
 

mailto:skoonphet@gmail.com


SOOTKONGTHONG et al. (2022). Souphanouvong University Journal of Multidisciplinary Research and 

Development, ISSN 2521-0653. Volume 8. Issue 1. Jan – Jun 2022. Page 226 - 237 

227 

Physical and Chemical Characteristics of Well and Groundwater) 

Koonphet SOOTKONGTHONG
1
, Phanomxay THAPBOUALY

2
, Sengchanh SAIYALARD

2
 and 

Santi KONGMANY
3
 

Department of Biology, Faculty of Natural Science, Savannakhet University, Lao PDR 
 

1
 Correspondence: 

Koonphet SOOTKONGTHON, 

Department of Biology, Faculty 

of Natural Science, 

Savannakhet University, Laos 

Tel: +85620 22734666 
 Email: skoonphet@gmail.com 

 
2Department of Chemistry, 

Faculty of Natural Science, 

Champasak University, Lao 

PDR 

3Excellence Center of 

Environment, Research and 

Service Office, National 

University of Laos 

 

 

 

 

 

 

Article Info: 

Submitted: Nov 09, 2022 

Revised: May 09, 2022 

Accepted: May 27, 2022 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract: 

 The physical and chemical characteristics of well and 

groundwater at Soukhuma District of Champasack Province started in 

dry and rainy season. It’s collected 5 sampling point each point was 3 

replications. Which the water samples contained in a 1500 ml bottle 

with 2–3 drops of sulfuric acid and nitric acid then soak into ice bucket 

to preserved its original characteristics. After that, filter sample from 

the field into a beaker with filter paper and pour into a vial for 

examined by 8 parameters: Acidity-Base (pH) by using a pH meter 

SD300pH, Electrical Conductivity (EC) by using a Conductivity meter 

AL20Con and Total Alkalinity, Calcium (Ca
2+

), Manganese (Mn
2+

), 

Sulfate (SO4
2-

), Sulfide (S
-
) and Ferrous II ion (Fe

2+
) by using a Photo 

meter MD600.  

 The research result founded that: In the dry season, pH value of 

well is lower than the standard value at almost all points, Manganese of 

well at T2 is higher than the standard value, Sulfide of well at T1 is 

higher than the standard value, for EC, Calcium, Sulfate and Ferrous II 

ion are all standard. pH of well in rainy season is lower than the 

standard value at almost all points (for other parameters are within the 

standard at all point). pH of groundwater in dry season at T3 is lower 

than the standard value, EC of groundwater at T1 and T5 is higher than 

the standard value, Total Alkalinity of groundwater at T4 is higher than 

the standard value, Calcium and manganese of groundwater at T5 is 

higher than the standard value. for Sulfate, Sulfide and Ferrous II ion 

are all standard. In the rainy season, pH value of groundwater at T1, T2 

and T3 is lower than the standard value, EC of groundwater at T1 is 

higher than the standard value, Total Alkalinity of groundwater at T4 is 

higher than the standard value, Sulfate of groundwater at T1 and T5 is 

higher than the standard value, Sulfide of groundwater at T1 is higher 

than the standard value. For Calcium, Manganese and Ferrous II ion are 

all standard. In conclusion, the wells and the groundwater have not yet 

passed the national environment standards. Since it was contaminated 

with chemicals and posed a risk to the health safety of people in the 

areas. However, this research is only a basic. 

Keyword: Well, Groundwater, Physical characteristic, Chemical 

characteristic
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1. ຑາກຘະຽໜ ີ

 ເຌຆຸຓຎີ 2012-2013 ຉທ຺ຽຓບືຄຘຸຂຸຓາຽຎັຌຽຂຈ຋ີໃ
ນໃ າຄແກ຅າກກາຌຌ າເຆ ໄຌ ໄາຎະຎາ, ຎະ຅ຍຸຌັຽຂຈຈັໃ ຄກໃ າທງຄັ
ຌ າ ເຆ ໄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌດໃ າຄຉ ໃ ຽຌືໃ ບຄ. ງ ໄບຌທໃ າຌ ໄາຓີ
຃ຸຌຎະ຿ນງຈ ຾ຖະ ຓ຃ີທາຓຘ າ຃ຌັຉ ໃ ກາຌຈ າຖຄ຺ຆທີຈິຂບຄ
ຓະຌຸຈຽປາ຺, ຌ ໄາຽຎັຌ຋າຈ຾ນົທ, ຈ ໄາຌ຿຃ຄຘ ໄາຄ຋າຄຽ຃ຓຌີ ໄາ
຾ຓໃ ຌຽກຈີ຅າກກາຌຖທຓຉທ຺ກຌັຂບຄ 2 ຋າຈຓູຌ຃:ື ໜຶໃ ຄ
ບາຉບຓຂບຄບບັກຆຽີ຅ຌ (O) ຾ຖະ ຘບຄບາຉບຓຂບຄແປ
຿ຈຕຽ຅ຌ (H), ຓ຿ີ຃ຄຘ ໄາຄຎະກບຍຽຎັຌຓູຓຖະນທໃ າຄແປ
຿ຈຕຽ຅ຌ-ບບັກຆຽີ຅ຌ 104.5  ຽຎັຌ຿ຓຽຖກຸຌ຋ີໃ ຓຂີທັ ໄຌ, 
຿ຓຽຖກຸຌຉໃ າຄໂຌັ ໄຌຈຄຶຈູຈກຌັຈ ໄທງຑຌັ຋ະແປ຿ຈຕຽ຅ຌ. ຈັໃ ຄ
ຌັ ໄຌ, ຅ ຶໃ ຄຓີ຃ຸຌຖັກຘະຌະຽຎັຌ຋າຈຑາຖະຖາງແຈ ໄຈີ, ຌ ໄາ
ຍ ຖຘຸິຈຽຎັຌ຋າຈ຾ນົທເຘ, ຍ ໃ ຓກີ ິໃ ຌ ຾ຖະ ຍ ໃ ຓຖີຈ຺ຆາຈ. 
຾ນົໃ ຄຌ ໄາຉາຓ຋ າຓະຆາຈຘາຓາຈ຾ຍໃ ຄບບກຽຎັຌ 4 ຎະຽຑຈ
຃:ື ຌ ໄາຐ຺ຌ, ຌ ໄາໜ ໄາຈຌິ, ຌ ໄາເຉ ໄຈຌິ ຾ຖະ ຌ ໄາ຋ະຽຖ. ຌ ໄາເຉ ໄ
ຈຌິຌຍັທໃ າຽຎັຌ຾ນົໃ ຄຌ ໄາ຋ີໃ ຘ າ຃ຌັບກີ຾ນົໃ ຄໜຶໃ ຄຂບຄຓະຌຸຈຽປາ຺
ຍາຄຂຄ຺ຽຂຈບາຈຓ຃ີທາຓ຅ າຽຎັຌຉ ໄບຄເຆ ໄຌ ໄາ຅າກ຾ນົໃ ຄຌ ໄາເຉ ໄ
ຈຌິ ຽຌືໃ ບຄຓາ຅າກກາຌຂາຈຽຂີຌຌ ໄາ຅າກ຾ນົໃ ຄຌ ໄາໜ ໄາຈິຌ 
຾ຖະ ຌ ໄາຎະຎາ. ເຌກາຌຑຈັ຋ະຌາຌ ໄາເຉ ໄຈຌິຂຶ ໄຌຓາຽຑືໃ ບເຆ ໄ
ຎະ຿ນງຈຌັ ໄຌ ຃ຸຌຌະຑາຍຂບຄຌ ໄາ຾ຓໃ ຌຓີ຃ທາຓຘ າ຃ັຌ
ນົາງຽ຋຺ໃ າກຍັຎະຖຓິາຌຂບຄຌ ໄາ ຽຌືໃ ບຄ຅າກທໃ າ: ຌ ໄາຓ຃ີທາຓ
ຘ າ຃ຌັຉ ໃ ກາຌຈ າຖຄ຺ຆີທຈິຂບຄຘິໃ ຄ຋ີໃ ຓຆີທີຈິ, ຃ຸຌຖກັຘະຌະ
຋າຄ  ຽ຃ຓ ີ຾ຖະ ຃ຸຌຖກັຘະຌະ຋າຄກາງະຑາຍຂບຄຌ ໄາ຅ະ
ຽຎັຌຉທ຺ຘ າ຃ຌັ຋ີໃ ຍບກຆີ ໄເນ ໄປູ ໄທໃ າ: ຌ ໄາຌັ ໄຌຓ຃ີທາຓຽໝາະຘຓ຺
ຘ າຖຍັເຆ ໄເຌກາຌບຸຎະ຿ຑກ-ຍ ຖ຿ິຑກ, ບຸຈຘານະກ າ ຾ຖະ 
ກະຘກິ າແຈ ໄ. ຌບກ຅າກຌີ ໄ, ກາຌຘກຶຘາ຃ຸຌະຑາຍຂບຄຌ ໄາເຉ ໄ
ຈຌິ ຅ະຆໃ ທງເນ ໄຽປາ຺ປູ ໄຽຊິຄຎະນທຈັຂບຄກາຌຽກີຈ ຾ຖະ 
ກາຌຽ຃ືໃ ບຌ຋ີໃ ຂບຄຌ ໄາເຉ ໄຈຌິເຌຍໃ ບຌຌັ ໄຌແຈ ໄ. ຿ຈງ຋຺ໃ ທແຎ 
ຌ ໄາເຉ ໄຈຌິ຅ະຓຽີກບື຾ປໃ ຖະຖາງດູໃ ຘະຽໝ,ີ ຆະຌຈິຂບຄຽກບື
຾ປໃ  ຾ຖະ ຎະຖຓິາຌຂບຄຽກບື຾ປໃ  ຾ຓໃ ຌຂຶ ໄຌດູໃ ກຍັຘະຑາຍ
຾ທຈຖ ໄບຓກາຌຽ຃ືໃ ບຌ຋ີໃ  ຾ຖະ ຉ຺ ໄຌກ າຽຌຈີຂບຄຌ ໄາເຉ ໄຈຌິ
ຌັ ໄຌຽບຄ, ຿ຈງບຄີຉາຓຌະ຿ງຍາງຂບຄຑກັ-ຖຈັ, ກາຌ຅ຈັນາ
ຌ ໄາຘະບາຈຂບຄກະຆທຄຘາ຋າຖະຌະຘຸກ ນົ ືບຄ຺ກາຌ຅ຈັຉັ ໄຄ
ຘາກຌ຺, ບຄ຺ກາຌ NGO, ຘໃ ທຌນົາງງຄັຍ ໃ ແຈ ໄຘກຶຘາຽຊຄິ຃ຸຌ
ຌະຑາຍຂບຄຌ ໄາເຉ ໄຈຌິດໃ າຄ຋຺ໃ ທຽຊຄິ, ຿ຈງຘະຽຑາະ ຃ທາຓ
ກະຈ ໄາຄຂບຄຌ ໄາເຌປູຍ຾ຍຍຂບຄ CaCO3 (Calcium 

carbonate), MgSO4 (Magnesium Sulfate) ຾ຖະ 
຅ າຑທກແບບບຌຍທກ-ຖຍ຺ ຽຆັໃ ຌທໃ າ: ແບບບຌ຾຃ຖຆຼຓ 

(Ca
2+

), ແບບບຌ຾ຓກັຌຆີຼຓ (Mg
2+

), ແບບບຌຆຌັຽຒຈ ໌
(SO4

2-
), ແບບບຌ ແຍ຃າຕຍ ຽຌຈ (HCO3

-
) ຾ຖະ ແບບບຌ

຃າຕຍ ຽຌຈ (CO3
2-

) ຋ີໃ ຓຏີ຺ຌກະ຋ຍ຺ຉ ໃ ຘຸຂະຑາຍຂບຄ຃຺ຌ
ຽປາ຺ (ກະຆທຄຆັຍຑະງາກບຌ຋ າຓະຆາຈ ຾ຖະ ຘິໃ ຄ຾ທຈ 

ຖ ໄບຓ, 2019) 
ຌ ໄາເຉ ໄຈຌິຌຍັທໃ າຽຎັຌ຾ນົໃ ຄຌ ໄາ຋ີໃ ຘ າ຃ຌັບີກ຾ນົໃ ຄໜຶໃ ຄ 

ຂບຄຓະຌຸຈຘ າຖຍັກາຌບຸຎະ຿ຑກ-ຍ ຖ຿ິຑກຍາຄຂຄ຺ຽຂຈບາຈ
ຓ຃ີທາຓ຅ າຽຎັຌຉ ໄບຄເຆ ໄຌ ໄາ ຅າກ຾ນົໃ ຄຌ ໄາເຉ ໄຈຌິບຌັຽຌືໃ ບຄ
ຓາ຅າກກາຌຂາຈຽຂີຌຌ ໄາ຅າກ຾ນົໃ ຄຌ ໄາໜ ໄາຈຌິ ຾ຖະ ຌ ໄາ
ຎະຎາເຌ ຾ຂທຄ຅ າຎາຘກັກ ໃ ງຄັຓນົີາງຂຄ຺ຽຂຈ຋ີໃ ຎະຆາຆຌ຺
ງຄັຌ າເຆ ໄຌ ໄາເຉ ໄຈຌິດູໃ  ກາຌຌ າຽບາ຺ຌ ໄາເຉ ໄຈຌິຂຶ ໄຌຓາເຆ ໄຈ ໄທງ
ກາຌຂຸຈຽ຅າະຍ ໃ ຍາຈາຌຽຖກິຖຄ຺ແຎເຌຆັ ໄຌນຌີ ຽຆິໃ ຄຎະ຅ຍຸຌັ
ຌີ ໄຘາຓາຈຽປຈັແຈ ໄດໃ າຄຘະຈທກ ຾ຖະ ຃ໃ າເຆ ໄ຅ໃ າງ຋ີໃ ຍ ໃ ຘູຄ຾ຉໃ
ກາຌຌ າເຆ ໄຌ ໄາເຉ ໄຈິຌ຿ຈງຘະຽຑາະກາຌຌ າເຆ ໄຌ ໄາຍາຈາຌ
ນົາງຽກຌີແຎບາຈຓຏີຌ຺ຽປຈັເນ ໄ຾ຏໃ ຌຈຌິເຌຍ ຖຽິທຌຌັ ໄຌງຸຍ
ຉທ຺ຖຄ຺ແຈ ໄ. 

ຌບກ຅າກຌັ ໄຌ, ຌ ໄາເຉ ໄຈຌິບາຈຽກີຈກາຌຎ຺ຌຽຎືໄບຌ
ແຈ ໄ ຽຌືໃ ບຄ຅າກກາຌຊີ ໄຓຂີ ໄຽນງືື ໄບດູໃ ຽ຋ຄິໜ ໄາຈຌິຂບຄຓະຌຸຈ
຿ຈງຎາຘະ຅າກກາຌຎູປບຄຑື ໄຌຂຸຓຂີ ໄຽນງື ໄບ ນົ ື ກາຌ຅ຈັ 
ກາຌ຋ີໃ ຍ ໃ ຈຑີ , ຽປຈັເນ ໄຽຓ ືໃ ບຐ຺ຌຉກ຺ຖຄ຺ຓາ ຌ ໄາ຋ີໃ ແນົຆຓຶຏໃ າຌ
ແຎຉາຓກບຄຂີ ໄຽນງື ໄບ, ຅ະຽຆາະຖ ໄາຄຽບາ຺ຘິໃ ຄຽຎິຽຎືໄບຌຉໃ າຄໂ
຾ຖ ໄທຆຶຓຖ຺ຄຘູໃ ຾ນົໃ ຄຌ ໄາເຉ ໄຈຌິ. ຋າຈຽ຃ຓຽີຘຈຽນົືບ຅າກ
຿ປຄຄາຌບຸຈຘະນະກ າ ກ ໃ ຖ ໄທຌ຾ຉໃ ຽປຈັເນ ໄຽກຈີຓຌ຺ຖະຑຈິຉ ໃ
຾ນົໃ ຄຌ ໄາເຉ ໄຈິຌແຈ ໄຉະນົບຈຽຊິຄ຋າຈກ າຓະຖັຄຘີ຅າກ
຿ປຄຄາຌແຒຒໄາຎະຖ າຓະຌ຋ູີໃ ຍຌັ຅ເຸຌຑາຆະຌະຽນົກັ ຾ຖ ໄທ
ຌ າແຎຐັຄຈຌິຽຓືໃ ບຑາຆະຌະຈັໃ ຄກໃ າທຏຸຑຄັ ຾ຖະ ຓຌີ ໄາແນົຏໃ າຌ
, ຌ ໄາ຅ະຖະຖາງຽບາ຺຋າຈກ າຓະຖຄັຘຆີຓຶຖຄ຺ແຎຌ າບກີຈ ໄທງ
ຌຍັທໃ າຽຎັຌບຌັຉະຖາງດໃ າຄງິໃ ຄ ຽຊຄິດໃ າຄເຈກ ໃ ຉາຓ, ຃ຸຌຎະ
຿ນງຈຂບຄຌ ໄາເຉ ໄຈຌິຌບກ຅າກ຅ະເຆ ໄເຌກາຌບຸຎະ຿ຑກ-

ຍ ຖ຿ິຑກ຾ຖ ໄທງຄັຓຎີະ຿ນງຈເຌກາຌຑຈັ຋ະຌາ຾ນົໃ ຄ຋ໃ ບຄ
຋ໃ ຼທ ຽຆັໃ ຌ: ຌ ໄາຑຸປ ໄບຌ ຑະຖຄັຄາຌ຃ທາຓປ ໄບຌ຅າກຌ ໄາຑຸ
ປ ໄບຌຌີ ໄງຄັຘາຓາຈຌ າແຎຏະຖິຈຽຎັຌກະ຾ຘແຒຒໄາເຆ ໄເຌ
ກາຌບຍ຺ ນົ ື ຍ຺ໃ ຓຏະຖຈິຉະຑຌັ຋າຄກະຘກິ າແຈ ໄບກີຈ ໄທງ 
(ບຄ຺ກາຌຆຍັຑະງາກບຌຌ ໄາ ຾ຖະ ຘິໃ ຄ຾ທຈຖ ໄບຓ, 2009). 
 ຅າກຽນຈຏຌ຺຋ີໃ ກໃ າທຓາຂ ໄາຄຽ຋ຄິຌັ ໄຌ, ກາຌຘກຶຘາຍາຄ
ຖກັຘະຌະ຋າຄກາງະຑາຍ ຾ຖະ ຋າຄຽ຃ຓຂີບຄຌ ໄາຘ ໄາຄ ຾ຖະ 
ຌ ໄາຍາຈາຌ ຋ີໃ ຽຓບືຄຘຸຂຸຓາ ຾ຂທຄ຅ າຎາຘກັ ຘຎຎ ຖາທ 
຾ຓໃ ຌຓ຃ີທາຓຘ າ຃ຌັ ຾ຖະ ຅ າຽຎັຌ຋ີໃ ຘຸຈ ເຌກາຌຈ າຖຄ຺ຆທີຈິ
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ຂບຄຎະຆາຆຌ຺ເຌຂຄ຺ຽຂຈເກ ໄ຃ຼຄ ຾ຖະ ນໃ າຄແກ຅າກຉ຺ທ
ຽຓບືຄ. ຘະຌັ ໄຌ, ຅ ຶໃ ຄຓ຃ີທາຓຘຌ຺ເ຅ດາກ຅ະຘກຶຘາກໃ ຼທກຍັ
ຍຌັນາຈັໃ ຄກໃ າທ ຽຑືໃ ບຘະ຾ຈຄເນ ໄຽນຌັຽຊຄິ຃ໃ າຑາຕາຽຓຽຉຂີບຄ
ຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌຂບຄ຾ຉໃ ຖະ຅ຈຸຽກຍັຉທ຺ດໃ າຄເຌ
ຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ຽຆິໃ ຄ຃ທຌ຅ະແຈ ໄປຍັກາຌຎະຉຍິຈັ
ດໃ າຄກທ ໄາຄຂທາຄດູໃ ເຌຽຂຈຉທ຺ຽຓບືຄຈັໃ ຄກໃ າທ ຽຑືໃ ບຎໄບຄກຌັ
ເນ ໄຌ ໄາຓ຃ີທາຓຘະບາຈ ຾ຖະ ຓ຃ີທາຓຎບຈແຑຉ ໃ ກາຌຍ ຖິ
຿ຑກຂບຄຎະຆາຆຌ຺. 
2. ທ຋ິກີາຌ 

ກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅຃ັ ໄຄຌີ ໄ ແຈ ໄເຆ ໄຽທຖາ຋ຄັໝຈ຺ 1 ຎີ 
ຽຖີໃ ຓ຾ຉໃ ຽຈບືຌຓຄັກບຌ ນາ ຽຈບືຌ຋ຌັທາ ຿ຈງ຾ຍໃ ຄບບກ 
2 ຑາກຘໃ ທຌ຃:ື ກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅ດູໃ ຑາກຘະໜາຓ ຾ຖະ 
ກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅ດູໃ ນ ໄບຄ຋ຈ຺ຖບຄ ຽຆິໃ ຄຓຖີາງຖະບຼຈຈັໃ ຄຌີ ໄ: 
2.1 ກາຌຽກຍັ ຾ຖະ ກະກຼຓຉທ຺ດໃ າຄ 

ເຌຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ແຈ ໄຖ຺ຄຽກັຍ
ຉທ຺ດໃ າຄ ຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌ 5 ຅ຈຸຽຎ຺ໄາໝາງ ຃:ື ຍ ໄາຌ
ຖາຈ, ຍ ໄາຌຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸຓາຽໜບື, ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ 
຾ຖະ ຍ ໄາຌຍກ຺, ຅ຈຸຖະ 3 ຆ ໄາ ຿ຈງກາຌຘ ານົທຈຍໃ ບຌ຋ີໃ ຓີ
ກາຌຌ າເຆ ໄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌ, ຽຓ ືໃ ບຑຍ຺຾ຖ ໄທກ ໃ ແຈ ໄເຆ ໄ
຅ບກຍກິຽກຉີກັຽບາ຺ຌ ໄາຉທ຺ດໃ າຄເຘໃ ເຌຂທຈຍຌັ຅ ຸ1500 ml 
(ຉຸກຌ  ໄາຈືໃ ຓ) ຾ຖ ໄທດບຈ  ບາຆິຈຆຸຌຒູຕິກ ຾ຖະ ບາ
ຆຈິຌຉີຕກິ ດໃ າຄຖະ 2-3 ດບຈ ຾ຖ ໄທຌ າຽບາ຺ຉທ຺ດໃ າຄ຾ຆໃ ແທ ໄ
ເຌຊັຄຌ ໄາກ ໄບຌ ຽຑືໃ ບປັກຘາ຃ຸຌຖັກຘະຌະແທ ໄເນ ໄດູໃ ເຌ
ຘະຑາຍຽຈຓີ ຾ຖ ໄທຈ າຽຌຌີກາຌທແິ຅ດູໃ ນ ໄບຄ຋ຈ຺ຖບຄເຌຂັ ໄຌ
ຉບຌຉ ໃ ແຎ. 
2.2 ຘິໃ ຄ຋ຈ຺ຖບຄ ຾ຖະ ປູຍ຾ຍຍກາຌ຋ຈ຺ຖບຄ 

ຌ າເຆ ໄ຾ຏຌ຋຺ຈຖບຄ຾ຍຍ CRD (Completed 

Randomized Design) ຽຆິໃ ຄຎະກບຍຈ ໄທງ 5 Treatments 
຾ຖະ 3 Replications (15 ໜໃ ທງ຋ຈ຺ຖບຄ) ຈັໃ ຄຖຸໃ ຓຌີ ໄ:  

 

T1 = ຍ ໄາຌຖາຈ 

T2 = ຍ ໄາຌຘຸຂຸຓາເຉ ໄ 
T3 = ຍ ໄາຌຘຸຂຸຓາຽໜບື  
T4 = ຍ ໄາຌ຿ຑຌຽຏິໄຄ 
T5 = ຍ ໄາຌຍກ຺ 

 

2.3 ກາຌທຽິ຃າະນາ຃ໃ າຉໃ າຄໂ 

ຌ າຽບາ຺ຉທ຺ດໃ າຄ຋ີໃ ແຈ ໄ຅າກຑາກຘະໜາຓ ຓາຉບຄເຘໃ
຅ບກຍິກຽກີ ຾ຖ ໄທຊບກເຘໃ ຂທຈ (Vial) ຽຑືໃ ບ຋ າກາຌ
ທຽິ຃າະນາ  ຃ໃ າຉໃ າຄໂ ຈັໃ ຄຌີ ໄ: ກາຌທແິ຅ນາ຃ໃ າ pH ຾ຓໃ ຌຌ າ
ເຆ ໄຽຉກັຌກິຂບຄ Tintometer GmbH (2015) ຿ຈງເຆ ໄ
ຽ຃ືໃ ບຄຓ ືpH meter ງີໃ ນ ໄ LOVIBOND pH SD 300 

pH ຏະຖຈິ຅າກຎະຽ຋ຈຽດງຖະຓຌັ, ກາຌທແິ຅ນາ຃ໃ າຆກັ
ຌ າແຒຒໄາ (Electrical Conductivity) ຾ຓໃ ຌຌ າເຆ ໄ
ຽຉກັຌກິຂບຄ Tintometer GmbH (2015) ຿ຈງເຆ ໄ
ຽ຃ືໃ ບຄຓ ືConductivity meterງີໃ ນ ໄ AL20Con ຏະຖຈິ
຅າກຎະຽ຋ຈຽດງຖະຓັຌ ,  ກ າຌທແິ຅ນາ຃ໃ າ  Total 

Alkalinity, Calcium, Manganese, Sulfate, 

Sulfide and Ferrous Iron  ຾ຓໃ ຌຌ າເຆ ໄຽຉກັຌກິຂບຄ 
Tintometer GmbH (2015) ຿ຈງເຆ ໄຽ຃ືໃ ບຄຓ ື 
Photometer ງີໃ ນ ໄ MD 600 ຏະຖຈິ຅າກຎະຽ຋ຈຽດງຖະ
ຓຌັ. 

2.4 ກາຌທຽິ຃າະຂ ໄຓຌູ 

ກາຌທິຽ຃າະຂ ໄຓູຌ  ຾ຓໃ ຌຌ າເຆ ໄ຿ຎຕ຾ກຕຓ 
Sirichai Statistics Analysis Version 7.0 ຎຼຍ຋ຼຍ
຃ໃ າຘະຽຖໃ ງຈ ໄທງ Duncan’s Multiple Range Test at 

       
3. ຏຌ຺ແຈ ໄປຍັ 

ຏຌ຺ກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅ ຃ຸຌຖກັຘະຌະ຋າຄກາງະຑາຍ 
຾ຖະ ຽ຃ຓຂີບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌ ຽຂຈ຋຺ໃ ຄຑຼຄ ຂບຄ
ຽຓບືຄຘຸຂຸຓາ ຾ຂທຄ຅ າຎາຘກັ ຎຼຍ຋ຼຍ຃ໃ າຘະຽຖໃ ງຈ ໄທງ 

Duncan’s Multiple Range Test at        ຑຍ຺
ທໃ າ: 
3.1 ຃ໃ າ຃ທາຓຽຎັຌບາຆຈິ-ຽຍຘ ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາ

ຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ:  
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: pH ຂບຄຌ ໄາ

ຘ ໄາຄເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 6.80, ປບຄ
ຖຄ຺ຓາ຾ຓໃ ຌ T5 = 5.71; T4 = 5.28; T2 = 4.88 

T1 R1 T2 R1 T3 R1 T4 R1 T5 R1 

T2 R2 T3 R2 T4 R2 T5 R2 T1 R2 

T3 R3 T4 R3 T5 R3 T1 R3 T2 R3 
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ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 4.70; pH 
ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 5.64, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T5 = 5.22; T4 = 5.01; T3 = 4.92 

ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 4.80 (ຽຍີໃ ຄ
ຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ1). 

ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: pH ຂບຄຌ ໄາ
ຍາຈາຌ ເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 7.40, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T4 = 7.12; T1 = 6.90; T5 = 6.84 

ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 5.62; pH 
ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 

6.87 ຾ຖະ T5 = 6.85; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 6.24; 

T3 = 5.65 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 

5.36 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ1). 
3.2 ຃ໃ າຆກັຌ າແຒຒໄາ ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ຾ຉໃ

ຖະ຅ຈຸ: 
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: EC ຂບຄຌ ໄາ

ຘ ໄາຄເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 144.80, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 140.10; T5 = 69.80; T3 = 

53.30 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 23.50; 

EC ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 

55.90, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 27.20; T3 = 23.30; T4 

= 22.60 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 

19.80 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ2). 
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: EC ຂບຄຌ ໄາ

ຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 941, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T2 = 568; T3 = 226; T5 = 2 ຉາຓຖ າ
ຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 1; EC ຂບຄຌ ໄາຍາຈາຌ
ເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 829; ປບຄຖຄ຺ຓາ
຾ຓໃ ຌ T5 = 249; T3 = 226; T2 = 223  ຉາຓຖ າຈຍັ 
຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 1 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓ
ຉາຉະຖາຄ຋ ີ2). 
3.3 ຃ໃ າ຿ຖນະຈັໃ ຄຖທຓ ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ

຾ຉໃ ຖະ຅ຈຸ: 
ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ :  Total 

Alkalinity ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ 
T1 = 170, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T5 = 64; T2 = 50; T4 = 

43 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 36; Total 

Alkalinity ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ 

T1 = 52, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T5 = 38; T4 = 35; T2 = 

32 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 26 (ຽຍີໃ ຄ
ຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ3). 

ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ :  Total 

Alkalinity ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ
຾ຓໃ ຌ T4 = 528, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T2 = 210; T1 = 

143; T5 = 136 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 

= 37; Total Alkalinity ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌ
ຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 810; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 

334; T5 = 253; T3 = 182 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າ
ໝູໃ ຾ຓໃ ຌ T2 = 117 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ
3). 
3.4 ຾຃ຖຆຼຓ ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ

຅ຈຸ: 
ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ: Calcium 

ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 25, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 20; T2 = 8; T3 = 7 ຉາຓຖ າຈຍັ 
຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 1; Calcium ຂບຄຌ ໄາຘ ໄາຄ
ເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 12, ປບຄຖຄ຺ຓາ
຾ຓໃ ຌ T4 = 9; T1 = 5; T2 = 3 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງ
ກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 2 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ
4). 

ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ: Calcium 
ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 

228, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 123; T2 = 105; T4 = 74 

ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 6; Calcium 
ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 

177; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T4 = 63; T5 = 37; T2 = 15 

ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 8 (ຽຍີໃ ຄຖາງ
ຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ4). 
3.5 ຓຄັກາຽຌຘ ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ

຅ຈຸ: 
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: Manganese 

ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 1.30, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T4 = 0.08; T1 = 0.06; T5 = 0.05 

ຉາຓຖ າຈັຍ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 0.02; 

Manganese ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ 
T5 = 0.18, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T2 = 0.06; T1 = 0.05; 
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T4 = 0.03 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 

0.02 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ5). 
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: Manganese 

ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 

1.20, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 0.15; T4 = 0.05 ຉາຓຖ າ
ຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 0.02 ຾ຖະ T3 = 

0.02; Manganese ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄ
ກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 0.45; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T2 = 0.32; 

T5 = 0.29; T1 = 0.25 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ
຾ຓໃ ຌ T3 = 0.23 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ5). 
3.6 ຆຖັຽຒຈ ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ: 

ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ:  Sulfate 
ຂບຄຌ ໄາຘ ໄາຄ ເຌຖະຈູ຾ຖ ໄຄຓີ຃ໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 

14.30, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 9.20; T3 = 4.00; T2 = 

2.00 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 1.00; 

Sulfate ຂບຄຌ ໄາຘ ໄາຄ ເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T1 

= 5.90; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T5 = 2.00; T2 = 1.00; T3 

= 0.50 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 0.01 

(ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ6). 
ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ:  Sulfate 

ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 

93, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 80; T2 = 8; T4 = 7 

ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T3 = 5; Sulfate 
ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 

930; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T5 = 790; T4 = 170; T3 = 13 

ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 4 (ຽຍີໃ ຄຖາງ
ຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ6). 
3.7 ຆຖັແຒຈ ໌ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ: 

ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ: Sulfide 
ຂບຄຌ ໄາຘ ໄາຄ ເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T1 = 0.30, 
ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T5 = 0.10; T2 = 0.09; T3 = 0.06 

ຉາຓຖ າຈັຍ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 0.03; 

Sulfide ຂບຄຌ ໄາຘ ໄາຄ ເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 

= 0.09; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 0.08; T3 = 0.06; T2 

= 0.03 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 0.02 

(ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ7). 
ຏ຺ຌແຈ ໄປັຍ຅າກກາຌທັຈ຾຋ກ ຑ຺ຍທໃ າ: Sulfide 

ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 

0.09, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T3 = 0.07; T1 = 0.05; T4 = 

0.05 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 0.03; 

Sulfide ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ 
T1 = 0.35; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 0.15; T5 = 0.06; 

T3 = 0.05 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T2 = 

0.03 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ7). 
3.8 ແບບບຌຽນົກັ II ຂບຄຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌເຌ຾ຉໃ

ຖະ຅ຈຸ: 
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: Ferrous II 

ion ຂບຄຌ ໄາຘ ໄາຄ ເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 = 

0.39, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 0.12; T2 = 0.08; T3 = 

0.07 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 0.03; 

Ferrous II ion ຂບຄຌ ໄາຘ ໄາຄ ເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າໝູໃ
຾ຓໃ ຌ T5 = 0.72; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 0.22; T2 = 

0.12; T4 = 0.12 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ 

T3 = 0.06 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ8). 
ຏຌ຺ແຈ ໄປຍັ຅າກກາຌທຈັ຾຋ກ ຑຍ຺ທໃ າ: Ferrous II 

ion ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູ຾ຖ ໄຄຓ຃ີໃ າຘູຄກທໃ າໝູໃ ຾ຓໃ ຌ T5 

= 0.15, ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T3 = 0.14; T2 = 0.13; T1 

= 0.06 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ T4 = 0.04; 

Ferrous II ion ຂບຄຌ ໄາຍາຈາຌເຌຖະຈູຐ຺ຌຓ຃ີໃ າຘູຄກທໃ າ
ໝູໃ ຾ຓໃ ຌ T5 = 0.14; ປບຄຖຄ຺ຓາ຾ຓໃ ຌ T1 = 0.12; T4 = 

0.10; T3 = 0.07 ຉາຓຖ າຈຍັ ຾ຖະ ຌ ໄບງກທໃ າໝູໃ ຾ຓໃ ຌ 

T2 = 0.03 (ຽຍີໃ ຄຖາງຖະບຼຈຉາຓຉາຉະຖາຄ຋ ີ8). 
4. ທຑິາກຏຌ຺ 

ກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅຃ັ ໄຄຌີ ໄ ຑຍ຺ທໃ າ: ເຌຖະຈູ຾ຖ ໄຄ pH 
ຂບຄຌ ໄາຘ ໄາຄ ຓີ຃ໃ າຉ ໃ າກທໃ າ຃ໃ າຓາຈຉະຊາຌຽກບືຍ຋ຸກ຅ຸຈ 
(ງກ຺ຽທັ ໄຌຍ ໄາຌຖາຈ), Manganese ດູໃ ຍ ໄາຌຘຸຂຸຓາເຉ ໄ ຓ຃ີໃ າ
ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຖາຈ, ຍ ໄາຌຘຸຂຸຓາຽ
ໜືບ, ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຖະ ຍ ໄາຌຍ຺ກ ຾ຓໃ ຌດູໃ ເຌຽກຌ
ຓາຈຉະຊາຌ), Sulfide ຂບຄຌ ໄາຘ ໄາຄເຌຖະຈູ຾ຖ ໄຄ ດູໃ ຍ ໄາຌ
ຖາຈ ຓ຃ີໃ າຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຘຸຂຸຓາເຉ ໄ
, ຍ ໄາຌຘຸຂຸຓາຽໜບື, ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຖະ ຍ ໄາຌຍກ຺ ຾ຓໃ ຌດູໃ
ເຌຽກຌຓາຈຉະຊາຌ), ຘໃ ທຌທໃ າ:  EC, Calcium, 

Sulfate ຾ຖະ Ferrous II ion ຾ຓໃ ຌດູໃ ເຌຽກຌ
ຓາຈຉະຊາຌ຋ຸກ຅ຸຈ. ຘ າຌກັຄາຌຌາງກ຺ຖຈັຊະ ຓຌ຺ຉີ, 
ບຄ຺ກາຌຆຍັຑະງາກບຌຌ ໄາ ຾ຖະ ຘິໃ ຄ຾ທຈຖ ໄບຓ. (2009). 

ເຌຖະຈູຐ຺ຌ pH ຂບຄຌ ໄາຘ ໄາຄ ຓ຃ີໃ າຉ ໃ າກທໃ າ຃ໃ າຓາຈ 
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ຉະຊາຌ຋ຸກ຅ຸຈ, ຘໃ ທຌທໃ າ: EC, Total Alkalinity, 

Calcium, Manganese, Sulfate, Sulfide ຾ຖະ 

Ferrous ion ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຸຈ. 
(ຘ າຌກັຄາຌຌາງກ຺ຖຈັຊະຓຌ຺ຉ,ີ ບຄ຺ກາຌຆຍັຑະງາກບຌຌ ໄາ 
຾ຖະ ຘິໃ ຄ຾ທຈຖ ໄບຓ, 2009). 

ເຌຖະຈູ຾ຖ ໄຄ pH ຂບຄຌ ໄາຍາຈາຌ ດູໃ ຍ ໄາຌຘຸຂຸຓາຽ
ໜືບ ຓີ຃ໃ າຉ ໃ າກທໃ າ຃ໃ າຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຖາຈ, 
ຍ ໄາຌຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຖະ ຍ ໄາຌຍກ຺ ຾ຓໃ ຌດູໃ ເຌ
ຽກຌຓາຈຉະຊາຌ), EC ດູໃ ຍ ໄາຌຖາຈ ຾ຖະ ຍ ໄາຌຍກ຺ ຓ຃ີໃ າ
ຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌ ຍ ໄາຌຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸ
ຓາຽໜືບ ຾ຖະ ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະ 
ຊາຌ), Total Alkalinity ດູໃ ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຓ຃ີໃ າຘູຄກທໃ າ
຃ໃ າຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຖາຈ, ຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸ
ຓາຽໜບື ຾ຖະ ຍ ໄາຌຍ຺ກ ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ), 
Calcium ຾ຖະ Manganese ດູໃ ຍ ໄາຌຍກ຺ ຓ຃ີໃ າຘູຄກທໃ າ຃ໃ າ
ຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຖາຈ, ຍ ໄາຌຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸ
ຓາຽໜືບ ຾ຖະ ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະ 
ຊາຌ), ຘໃ ທຌທໃ າ: Sulfate, Sulfide ຾ຖະ Ferrous II 

ion ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຸຈ (ຘ າຌກັຄາຌ
ຌາງ຺ກຖັຈຊະຓ຺ຌຉີ, ບ຺ຄກາຌຆັຍຑະງາກບຌຌ ໄາ ຾ຖະ 
ຘິໃ ຄ຾ທຈຖ ໄບຓ, 2009). 

ເຌຖະຈູຐ຺ຌ pH ຂບຄຌ ໄາຍາຈາຌ ດູໃ ຍ ໄາຌຖາຈ, ຍ ໄາຌ
ຘຸຂຸຓາເຉ ໄ ຾ຖະ ຘຸຂຸຓາຽໜບື ຓ຃ີໃ າຉ ໃ າກທໃ າ຃ໃ າຓາຈຉະຊາຌ 
(ງກ຺ຽທັ ໄຌ ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຖະ ຍ ໄາຌຍກ຺ ຾ຓໃ ຌດູໃ ເຌຽກຌ
ຓາຈຉະຊາຌ), EC ດູໃ ຍ ໄາຌຖາຈ ຓ຃ີໃ າຘູຄກທໃ າ຃ໃ າຓາຈຉະ 
ຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸຓາຽໜືບ, ຍ ໄາຌ
຿ຑຌຽຏິ ໄຄ ຾ຖະ ຍ ໄາຌຍ຺ກ ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ), 
Total Alkalinity ດູໃ ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຓ຃ີໃ າຘູຄກທໃ າ຃ໃ າຓາຈ 
ຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຖາຈ, ຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸຓາຽໜບື 
຾ຖະ ຍ ໄາຌຍກ຺ ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ), Sulfate ດູໃ
ຍ ໄາຌຖາຈ ຾ຖະ ຍ ໄາຌຍ຺ກ ຓີ຃ໃ າຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ 
(ງກ຺ຽທັ ໄຌຍ ໄາຌຘຸຂຸຓາເຉ ໄ, ຍ ໄາຌຘຸຂຸຓາຽໜບື ຾ຖະ ຍ ໄາຌ຿ຑຌ
ຽຏິ ໄຄ ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ), Sulfide ດູໃ ຍ ໄາຌຖາຈ
ຓີ຃ໃ າຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ (ງກ຺ຽທັ ໄຌຍ ໄາຌຘຸຂຸຓາເຉ ໄ, 
ຍ ໄາຌຘຸຂຸຓາຽໜບື, ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ ຾ຖະ ຍ ໄາຌຍກ຺ ຾ຓໃ ຌດູໃ ເຌ
ຽກຌຓາຈຉະຊາຌ), ຘໃ ທຌທໃ າ: Calcium, Manganese 
຾ຖະ Ferrous II ion ຾ຓໃ ຌດູໃ ເຌຽກຌຓາຈຉະຊາຌ຋ຸກ຅ຈຸ 
. (ຘ າຌກັຄາຌຌາງກ຺ ຖຈັຊະຓຌ຺ຉ,ີ ບຄ຺ກາຌຆຍັ ຑະງາກບຌ

ຌ ໄາ ຾ຖະ ຘິໃ ຄ຾ທຈຖ ໄບຓ, 2009). ຿ຈງຘໃ ທຌເນໃ ງ຾ຖ ໄທ
ຽນຌັທໃ າ: ຃ຸຌະຑາຍຌ ໄາ຾ຓໃ ຌຂ ໄບຌຂ ໄາຄຓຘີະຑາຍຆຸຈ຿ຆຓ 
ຽຎັຌຉ຺ ໄຌ຾ຓໃ ຌ ຍ ໄາຌຖາຈ, ຍ ໄາຌຍ຺ກ ຾ຖະ ຍ ໄາຌ຿ຑຌຽຏິ ໄຄ. 
ຽຌືໃ ບຄ຅າກທໃ າ: ຍ ໄາຌຈັໃ ຄກໃ າທຽຎັຌຽຂຈກະຘິກ າ ຾ຖະ ຓີ
ກາຌຌ າເຆ ໄຐຸໃ ຌຽ຃ຓຽີຂ຺ ໄາເຌກາຌຏະຖຈິ ຑ ໄບຓກຌັຌັ ໄຌງຄັຂຶ ໄຌ
ກຍັ຿຃ຄຘ ໄາຄຂບຄຈຌິ ຾ຖະ ກາຌຘະນົາງຉທ຺ຂບຄ຾ປໃ ຋າຈ຋ີໃ
ຓກີາຌຆກັຖ ໄາຄຖຄ຺ຘະຘຓ຺ແທ ໄເຌຑື ໄຌຈຌິບກີຈ ໄທງ. 

ກາຌທແິ຅ຂບຄ ແຆທຈັ ຘຸຂະຈີ (2002) ແຈ ໄຘກຶຘາ 
຾ຖະ ທຽິ຃າະ຃ຸຌະຑາຍຌ ໄາຍາຈາຌເຌ຅ຄັນທຈັຑຈິຘະຌຸ຿ຖກ 
ຎະຽ຋ຈແ຋ ຽຑືໃ ບຎຼຍ຋ຼຍກຍັຌ ໄາຈືໃ ຓຐາຎິຈ຾ໜໄຌ ຑຍ຺ທໃ າ: 
   ຾ຖະ       ຽຽຓໃ ຌຓີ຃ທາຓຘບຈ຃ໃ ບຄກັຌຽຓືໃ ບຎຼຍ 
຋ຼຍເຘໃ ກາຌທແິ຅ຂບຄຉຌ຺. ຘໃ ທຌທໃ າ:      ຓ຃ີທາຓ຾ຉກ
ຉໃ າຄກຌັຽກບືຍ຋ຸກ຅ຈຸ ຾ຖະ ຓ຃ີໃ າຘູຄກທໃ າ຃ໃ າຓາຈຉະຊາຌ
຾ນໃ ຄຆາຈ.  

ຘະຽນົີຓ ແຆຍຸຌຽຕືບຄ (2010) ແຈ ໄທິຽ຃າະກາຌ
ຍ ຖນິາຌ຅ຈັກາຌ຃ຸຌະຑາຍຌ ໄາຍາຈາຌ ກ ຖະຌຘີກຶຘາ: ບ າຽຑີ
ຽຓບືຄ ຅ຄັນທຈັຌະ຃ບຌຎະຊຓ຺ ຎະຽ຋ຈແ຋ ຑຍ຺ທໃ າ:    
ຽຓ ືໃ ບ຋ຼຍກຍັກາຌທແິ຅ຂບຄຉຌ຺຾ຓໃ ຌຓ຃ີໃ າຘູຄກທໃ າ. 

຅າຕິຌ ີທຄັຘະນທໃ າຄ (2011) ແຈ ໄທຽິ຃າະ຃ຸຌະຑາຍ 
ຌ ໄາຍາຈາຌ ຾ຖະ ຌ ໄາໜ ໄາຈຌິ ຍ ຖຽິທຌບ າຽຑຘີຕີາຆາ຅ຄັນທຈັ
ຆຌ຺ຍູຕີ ຎະຽ຋ຈແ຋ ຑຍ຺ທໃ າ: pH ຓ຃ີທາຓຘບຈ ຃ໃ ບຄກຍັ
ກາຌທແິ຅ຂບຄຉຌ຺ ຾ຉໃ ຉ ໃ າກທໃ າ຃ໃ າຓາຈຊາຌ, EC ຓ຃ີທາຓ
ຘບຈ຃ໃ ບຄກັຍກາຌທແິ຅ຂບຄຉ຺ຌ ຾ຖະ ຓີ຃ໃ າຉາຓຽກຌ
ຓາຈຉະຊາຌ.  

ກາຌທແິ຅ຂບຄ ບຈັຘະຈາຄ ຑຖ຺ຌບກ (2015) ຋ີໃ ຘກຶ
ຘາຽຊຄິ຃ຸຌຌະຑາຍ ຾ຖະ ຆະຌຈິຂບຄກາຌຎ຺ຌຽຎືໄບຌຂບຄຌ ໄາ
ເຉ ໄຈິຌຑາງເຌຍ ຖິຽທຌຓະນາທິ຋ະງາແຖຌະຽຕຘທຌ 
ຎະຽ຋ຈແ຋ ຽນຌັທໃ າ:    ;       ຾ຖະ      ຓ຃ີທາຓ
຾ຉກຉໃ າຄກຍັກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅ຂບຄຉຌ຺ ຽຆິໃ ຄເຌຌັ ໄຌ      
຾ຓໃ ຌຓ຃ີໃ າຘູຄກທໃ າຽກຌຓາຈຉະຊາຌ. 

຅ະຉຸຑບຌ ຃ບຌຽຘ (2015) ແຈ ໄຘກຶຘາ຃ຸຌະຑາຍຌ ໄາ
ຍາຈາຌເຌຑື ໄຌ຋ີໃ ຍ ໄາຌໜບຄຎາຎາກ ຉ າຍຌ຺ຂາຓເນໃ ງບ າຽຑີ
ຽຓ ືບຄ ຅ຄັນທັຈບຸຍ຺ຌຕາຆະ຋າຌີ ຎະຽ຋ຈແ຋ ຑ຺ຍທໃ າ: 
    ຾ຖະ    ຽຓ ືໃ ບຎຼຍ຋ຼຍເຘໃ ກັຍກາຌທິແ຅ຂບຄຉ຺ຌ
຾ຓໃ ຌຓີ຃ທາຓຘບຈ຃ໃ ບຄກັຌຽຎັຌຘໃ ທຌນົາງ, ຘໃ ທຌທໃ າ: 
     ຾ຓໃ ຌຓ຃ີໃ າຘູຄກທໃ າ ຾ຉໃ ດູໃ ເຌຽກຌຓາຈຉະຊາຌ. 

ກາຌທແິ຅ຂບຄ ຿ຕຘຖຌີາ ຅າຕາ຾ທ (2017) ແຈ ໄຘກຶ
ຘາ຃ຸຌະຑາຍ຋າຄກາງະຑາຍຂບຄຌ ໄາຍາຈາຌ຋ີໃ ຏໃ າຌຽ຃ືໃ ບຄກັໃ ຌ
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ຉບຄຌ ໄາ຾ຍຍຄໃ າງຈາງ ຑ຺ຍທໃ າ:        ຾ຖະ      ຓີ
຃ທາຓຘບຈ຃ໃ ບຄ ຾ຖະ ຓ຃ີໃ າ຃ ໄາງ຃ກືຌັກຍັກາຌທແິ຅ຂບຄ
ຉຌ຺ຽກບືຍ຋ຸກ຅ຈຸ ຽຆິໃ ຄຽນຌັທໃ າງຄັດູໃ ເຌຽກຌຓາຈຉະຊາຌ. 

ກາຌທແິ຅ຂບຄ Mohamed (2019) ແຈ ໄຎະຽຓຌີ
຃ທາຓຽໝາະຘຓ຺ຂບຄຌ ໄາເຉ ໄຈຌິຘ າຖຍັກາຌຍ ຖ຿ິຑກເຌຽຂຈ
຋຺ໃ ຄຑຼຄຽ຅ຄັຈູຑາກຽໜືບຂບຄຎະຽ຋ຈ຅ຌີ ຽນັຌທໃ າ:    
ຓ຃ີໃ າຘູຄກທໃ າກາຌທແິ຅ຂບຄຉຌ຺ ຾ຖະ    

   ຓ຃ີໃ າຉ ໃ າກທໃ າ
ກາຌທແິ຅ຂບຄຉຌ຺ ຾ຉໃ ງຄັດູໃ ເຌຽກຌຓາຈຉະຊາຌ຾ນໃ ຄຆາຈ
຋ີໃ ກ າຌຈ຺ແທ ໄ, ຘໃ ທຌທໃ າ:     ,      ຾ຖະ      ຓີ
຃ທາຓຘບຈ຃ໃ ບຄ ຾ຖະ ຓ຃ີໃ າ຃ ໄາງ຃ກືຌັກຍັກາຌທແິ຅ຂບຄ
ຉຌ຺ຽກບືຍ຋ຸກ຅ຈຸ. 
5. ຘະນຸົຍ 

຅າກຏ຺ຌກາຌ຃຺ ໄຌ຃ທ ໄາທແິ຅ ຘາຓາຈຘະນຸົຍແຈ ໄທໃ າ: 
pH ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, EC 
ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, Total 

Alkalinity ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ ຓີ຃ໃ າຘະຽຖໃ ງຘູຄກທໃ າ 
ຖະຈູຐ຺ຌ, Calcium ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຘູຄ
ກທໃ າ ຖະຈູຐ຺ຌ, Manganese ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າ
ຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, Sulfate ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ 
ຓ຃ີໃ າຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, Sulfide ຌ ໄາຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ 
ຓ຃ີໃ າຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ ຾ຖະ Ferrous II ion ຌ ໄາ
ຘ ໄາຄ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຉ ໃ າກທໃ າ ຖະຈູຐ຺ຌ. ຘໃ ທຌທໃ າ: 
pH ຌ ໄາຍາຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, 
EC ຌ ໄາຍາຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, 
Total Alkalinity ຌ ໄາຍາຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຉ ໃ າ
ກທໃ າ ຖະຈູຐ຺ຌ, Calcium ຌ ໄາຍາຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າ
ຘະຽຖໃ ງຘູຄກທໃ າ ຖະຈູຐ຺ຌ, Manganese ຌ ໄາຍາຈາຌ 

ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຉ ໃ າກທໃ າ ຖະຈູຐ຺ຌ, Sulfate ຌ ໄາຍາ
ຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຉ ໃ າກທໃ າ ຖະຈູຐ຺ຌ, Sulfide 
ຌ ໄາຍາຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຉ ໃ າກທໃ າ ຖະຈູຐ຺ຌ ຾ຖະ 
Ferrous II ion ຌ ໄາຍາຈາຌ ຖະຈູ຾ຖ ໄຄ ຓ຃ີໃ າຘະຽຖໃ ງຘູຄ
ກທໃ າ ຖະຈູຐ຺ຌ. ຘຄັຽກຈຽນຌັທໃ າ: ຌ ໄາຘ ໄາຄ ຾ຖະ ຌ ໄາຍາຈາຌ 
ຍາຄ຅ຈຸ ຍາຄຑາຖາຽຓຽຉີ ງຄັຍ ໃ ຏໃ າຌຉາຓຽກຌຓາຈຉະຊາຌ 
ຽຆິໃ ຄທໃ າຓຖີກັຘະຌະຎ຺ຌຽຎືໄບຌຂບຄ຋າຈຽ຃ຓ ີ຾ຖະ ຓ຃ີທາຓ
ຘໃ ຼຄຉ ໃ ຃ທາຓຎບຈແຑ຋າຄຈ ໄາຌຘຸຂະຑາຍຂບຄຎະຆາຆຌ຺ເຌ
ຂຄ຺ຽຂຈຈັໃ ຄກໃ າທ. ຽຊຄິດໃ າຄເຈກ ໃ ຉາຓຏ຺ຌກາຌ຋ຈ຺ຖບຄ຃ັ ໄຄຌີ ໄ
຾ຓໃ ຌກາຌທແິ຅ຂັ ໄຌຑື ໄຌຊາຌ ຾ຖະ ແຈ ໄຎະຉຍິຈັດູໃ ເຌແຖງະຎີ 
2013-2014 ຽຆິໃ ຄທໃ າຘະຑາຍກາຌເຌຎະ຅ຍຸຌັ຾ຓໃ ຌຎະຆາ 

ຆຌ຺ແຈ ໄຌ າເຆ ໄຌ ໄາຎະຎາ ຾ຖະ ຌ ໄາຘະບາຈ຅າກ຿ປຄຄາຌຑາງ
ເຌຉທ຺ຽຓບືຄນົາງຂຶ ໄຌ. 
6. ຂ ໄຂຈັ຾ງໃ ຄ 

ຂ ໄາຑະຽ຅ ຺ ໄາ ເຌຌາຓຏູ ໄ຃຺ ໄຌ຃ທ ໄາ ຂ ຎະຉງິາຌຉຌ຺ທໃ າ ຂ ໄ
ຓູຌ຋ຄັໝຈ຺ ເຌຍຈ຺຃ທາຓທຆິາກາຌຈັໃ ຄກໃ າທຌີ ໄ ຾ຓໃ ຌຍ ໃ ຓຂີ ໄຂຈັ
຾ງໃ ຄ຋າຄຏ຺ຌຎະ຿ນງຈກັຍຑາກຘໃ ທຌເຈ ກ ຖະຌີຓີກາຌ
ຖະຽຓຈີປູຍກາຌເຈໜຶໃ ຄ ຂ ໄາຑະຽ຅ ຺ ໄາງຌິຈີ຋ີໃ ຅ະປຍັຏິຈຆບຍ
ຑຼຄຏູ ໄຈຼທ. 

7. ຃ າຂບຍເ຅ (ຖະຍຸຎີເນ ໄ຋ຌຶ) 
  ຂ ຂບຍເ຅ຽຎັຌດໃ າຄຘູຄຓາງຄັຏູ ໄຘະໜຍັຘະໜູຌ຋ຶຌ
ກ າຌ຃຺ ໄຌ຃ທ ໄາ ທິ  ແ ຅຃ັ ໄຄ ຌີ ໄ ຅ າ ກກບ ຄ຋ຶຌຑັຈ຋ະຌ າ
ທິ຋ະງາຘາຈ ຾ຖະ ຽຉັກ຿ຌ຿ຖຆີ຾ນໃ ຄຆາຈ, ກະຆທຄ
ທ຋ິະງາຘາຈ ຾ຖະ ຽຉກັ຿ຌ຿ຖຆ,ີ ຖະນຈັ ຿຃ຄກາຌຽຖກ຋ີ: 
44131211616. ຎີ 2013.  

8. ຽບກະຘາຌບ ໄາຄບຄີ 
ກະຆທຄຆຍັຑະງາກບຌ຋ າຓະຆາຈ ຾ຖະ ຘິໃ ຄ຾ທຈຖ ໄບຓ. 

(2019). ຂ ໄຉກ຺ຖຄ຺ທໃ າຈ ໄທງກາຌ຃ຸ ໄຓ຃ບຄຌ ໄາເຉ ໄຈຌິ. 
ຌະ຃ບຌນົທຄທຼຄ຅ຌັ. ຘຎຎ ຖາທ.  

຅ະຉຸຑບຌ ຃ບຌຽຘ, ຘຸກຌັງາ ຽຑຄັຑາ ຾ຖະ ຘຸຌຉິາ ຋ບຄ
຿຋. (2015). ຃ຸຌະຑາຍຌ ໄາຍາຈາຌເຌຽຂຈຑື ໄຌ຋ີໃ
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ຉາຉະຖາຄ຋ ີ1: ຎຼຍ຋ຼຍ຃ໃ າ຃ທາຓຽຎັຌບາຆຈິ-ຽຍຘ (pH) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ຿ຈງ
ເຆ ໄຉາຉະຖາຄ ANOVA  

Treatment pH of Well pH of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                                 6.5 – 8.5 

T2                                                 6.5 – 8.5 

T3                                                 6.5 – 8.5 

T4                                                 6.5 – 8.5 

T5                                                 6.5 – 8.5 

F-test * * ** **  

C.V. (%) 0.87 0.89 0.17 0.16  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 
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ຉາຉະຖາຄ຋ ີ2: ຎຼຍ຋ຼຍ຃ໃ າຆກັຌ າແຒຒໄາ (Electric Conductivity) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ 
຾ຖະ ຖະຈູຐ຺ຌ ຿ຈງເຆ ໄຉາຉະຖາຄ ANOVA  

Treatment Electric Conductivity of Well Electric Conductivity of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                              < 1000 

T2                                                  < 1000 

T3                                                 < 1000 

T4                                                 < 1000 

T5                                               < 1000 

F-test * * ** **  

C.V. (%) 0.73 0.46 0.14 0.09  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 

ຉາຉະຖາຄ຋ ີ3: ຎຼຍ຋ຼຍ຃ໃ າ ຿ຖນະຈັໃ ຄຖທຓ (Total Alkalinity) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ 
ຖະຈູຐ຺ຌ ຿ຈງເຆ ໄຉາຉະຖາຄ ANOVA  

Treatment Total Alkalinity of Well Total Alkalinity of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                            500 

T2                                           500 

T3                                          500 

T4                                           500 

T5                                           500 

F-test * * ** **  

C.V. (%) 1.30 1.50 0.10 0.06  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 

ຉາຉະຖາຄ຋ ີ4: ຎຼຍ຋ຼຍ຾຃ຖຆຼຓ (Calcium) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ຿ຈງເຆ ໄ
ຉາຉະຖາຄ ANOVA  

Treatment Calcium of Well Calcium of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                          200 

T2                                        200 

T3                                     200 

T4                                        200 

T5                                         200 

F-test * * ** **  

C.V. (%) 1.42 2.40 0.15 0.46  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 
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ຉາຉະຖາຄ຋ ີ5: ຎຼຍ຋ຼຍຓຄັກາຌຘີ (Manganese) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ຿ຈງເຆ ໄ
ຉາຉະຖາຄ ANOVA  

Treatment Manganese of Well Manganese of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                                 0.5 

T2                                                 0.5 

T3                                                 0.5 

T4                                                 0.5 

T5                                                 0.5 

F-test * * ** **  

C.V. (%) 3.00 7.05 2.79 3.25  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 

ຉາຉະຖາຄ຋ີ 6: ຎຼຍ຋ຼຍຆຖັຽຒຈ (Sulfate) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ຿ຈງເຆ ໄ
ຉາຉະຖາຄ ANOVA  

Treatment Sulfate of Well Sulfate of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                              250 

T2                                           250 

T3                                            250 

T4                                             250 

T5                                               250 

F-test * * ** **  

C.V. (%) 1.34 4.70 0.69 0.06  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 

ຉາຉະຖາຄ຋ ີ7: ຎຼຍ຋ຼຍຆຖັແຒຈ ໌(Sulfide) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ ຿ຈງເຆ ໄ
ຉາຉະຖາຄ ANOVA  

Treatment Sulfide of Well Sulfide of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                                 0.1 

T2                                                 0.1 

T3                                                 0.1 

T4                                                 0.1 

T5                                                 0.1 

F-test * * ** **  

C.V. (%) 6.10 13.24 8.27 8.75  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 
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ຉາຉະຖາຄ຋ ີ8: ຎຼຍ຋ຼຍແບບບຌຽນົກັ II (Ferrous II ion) ຂບຄຌ ໄາຘ ໄາຄ - ຌ ໄາຍາຈາຌເຌ຾ຉໃ ຖະ຅ຈຸ ຆໃ ທຄຖະຈູ຾ຖ ໄຄ ຾ຖະ ຖະຈູຐ຺ຌ 
຿ຈງເຆ ໄຉາຉະຖາຄ ANOVA  

Treatment Ferrous II ion of Well Ferrous II ion of Groundwater 
Standards in Laos 

Dry season Rainy season Dry season Rainy season 

T1                                                  < 1 

T2                                                 < 1 

T3                                                 < 1 

T4                                                 < 1 

T5                                                 < 1 

F-test * * ** **  

C.V. (%) 3.74 4.03 2.33 8.79  

  * = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 95 % (P   0.05) 

** = ຓ຃ີທາຓໝາງ຋າຄຈ ໄາຌຘະຊິຉເິຌຖະຈຍັ຃ທາຓຽຆືໃ ບໝັ ໄຌ 99 % (P   0.01) 


