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Annotatsiya: Natriy monokarbamid xlorat—rodanid dietanolammoniy-suv tizimining eruvchanligini
o'rganish shuni ko'rsatdiki, tizimning politermik eruvchanlik diagrammasining yuzasi muz, natriy monokarbamid
xlorat, karbamid, natriy rodanid, ammoniy xlorat va rodanid dietanolammoniyning kristallanish maydonlaridan
iborat. Bu maydonlar beshta qattiq fazaning birgalikda mavjud bo‘lgan to'rtta uchlamchi o'zgarmas nugtasida
birlashadi, ular uchun kristallanish harorati va muvozanatdagi eritmalaring tarkibi o'rnatildi. Politermik
diagrammada natriy rodanid va ammoniy xloratning kristallanish maydonlari ushbu tizimning boshga
komponentlari maydonlariga qaraganda kichikroq gismni egallaydi. Natriy xlorat monokarbamid, rodanid
dietanolam-moniy - suv tizimini o'rganish natijalari asosida, magsadga muvofiq yangi defoliant olish uchun
rodanid dietanolamoniyning natriy xlorat monokarbamidi eruvchanligiga ta'siri minimal kuzatiladigan
komponentlar nisbatlari aniglandi.

Kalit sozlar: defoliatsiya, fiziologik faol moddalar, komponent, eruvchanlik diagrammasi.

AHHOmMauyus: ViccnegosaHneMm pacTBOPMMOCTM CUCTEMbI MOHOKapbamugxnopaTt HaTpus—pogaHug
On3TaHoONnaMMOHUA—BOOA YCTaHOBJIEHO, YTO MNOBEPXHOCTb JIMKBUAOYCaA I'IOJ'II/ITepMVI‘-IeCKOVI ounarpamMmmbl
pacTBOPMMOCTU CUCTEMbI COCTOUT M3 MOMen KpucTannu3auuu nbgaa, MoHokapbamugoxmnoparta HaTpus,
Kap6aM|/|,u,a, poaaHunga HaTpud, Xnopat aMMoHUA U pogaHug ANaTaHONTaMMOHUA. YkasaHHble nons cxogdaTca
B YeTblpex Tp0I7IHbIX HOHBAPUaHTHbIX TOYKaX COBMECTHOIO CyLLUeCTBOBaHNA NATU TBepOblX cpaa, OnAa KOTOPbIX
YCTaHOBIIEHbI TemMnepaTypbl KpuUuctannmsauum mn coctaBbl paBHOBECHOIO pacTtBopa. Ha I'IOJ'II/ITepMI/I\-IeCKOVI
avarpammbl Nons KpUcTannm3aummM pogaHmga HaTtpus U Xropat aMMOHUST 3aHMMAKT MEHbLUYHO YacTb, YEM
nons ocTanbHbIX KOMMOHEHTOB OAHHOW CUCTEMbI. Ha OCHOBaHMM pe3ynbTaToOB WMCCNeOBaHUSI CUCTEMBI
MOHOKapbammuaa xnopaTa HaTpus, podaHug [OudTaHONaMMOHUsi—-BO4a OTMeYeHa LenecoobpasHoCTb
nonyyeHus 0edonnMaHToB B TEX COOTHOLUEHMSX KOMMOHEHTOB, NPWU KOTOPbIX HabnwogaeTcsa MMHUManbHoe
BblcanuBatolLlee AeNCcTBME podaHuaa AMaTaHoNaMMOHNS Ha MOHokapbammnaa xnopaTa HaTpus

Knroyeeble cnoesa: pedonunaums, u3nonorMyeckm akTMBHbIE BeLLEeCTBa, KOMMOHEHT, guarpamma
pacTBOPMMOCTW.

Abstrakts: A study of the solubility of the system sodium monourea chlorate - diethanolammonium
thiocyanate-water has established that the liquidus surface of the polythermal solubility diagram of the system
is made up of the crystallization fields of ice, sodium monourea chlorate, urea, sodium thiocyanate, ammonium
chlorate and monoethanolammonium thiocyanate. These fields converge at four triple invariant points of
coexistence of five solid phases, for which the crystallization temperatures and compositions of the equilibrium
solution have been established. In the polythermal diagram, the crystallization fields of sodium thiocyanate
and ammonium chlorate occupy a smaller part than the fields of the other components of this system. Based
on the results of a study of the system of monourea sodium chlorate, diethanolammonium thiocyanate - water,
the feasibility of obtaining defoliants in those ratios of components in which a minimal salting out effect of
diethanolammonium thiocyanate on sodium monourea chlorate is observed

Keywords: defoliation, physiologically active substances, component, solubility diagram.
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Amaldagi defoliantlarning samaradorligini oshirishning istigbolli, agrokimyoviy va
igtisodiy jihatdan maqgsadga muvofig usullaridan biri etilen ajratib chiquvchi va fiziologik faol
moddalar bilan birgalikda foydalanish hisoblanadi. Etilen hosil giluvchi stimulyatorlar orasida
etanolaminlar[1], fiziologik faollikka ega bo'lgan hosilalari [2]ogsil almashinuvini kuchaytirish
va fermentativ tizimlarning faolligini oshirish orqali oksidlanish-gaytarilish jarayonlarida faol
ishtirok etadilar [3].

Xlorat va rodanid kislotalarning yuqori fiziologik faollikka ega turli hosilalari aniglangan
[4-6] bo'lib, ulardan natriy va ammoniy rodanidlar defoliant va desikant sifatida gizigish
uyg'otadi. Shuning uchun, tadqgigotimizda fiziologik faolligi yuqori murakkab defoliantlarni
sintez qilish uchun natriy monokarbamid xlorat, suv va rodanid dietanolamoniylardan iborat
tizimning eruvchanligini o'rganildi.

Tadqgiqot obyekti va usullari

Tadgiqot ob'ektlari natriy monokarbamid xlorat va rodanid dietanolammoniydir.
Tadgiqgot uchun 1: 1 molyar nisbatda natriy xlorat eritmasiga karbamidini Kiritish orgali sintez
gilingan natriy xlorat monokarbamiddan foydalanildi. Dastlabki komponentlarning bir jinsli
eritmasi hosil bo'lgandan so'ng, NaClO3-CO(NH2)2 birikmasining kristallari sovutish yo'li
bilan ajratilgan. Rodanid dietanolamoniy sintezi ammoniy rodanidi va kimyoviy toza
dietanolaminning 1:1 molyar nisbatida olinib, 150 mlli dumaloq tubli kolbada 50°Cda kuchli
aralashtirish orgali amalga oshirildi. Sintez tugagandan so'ng, zichligi 1,146 kg/m?, pH mubhiti
5,85 kristallanish harorati 4,07°C bo'lgan sarg'ish-jigarrang massa hosil bo'ladi.

Xlorat ionining miqdori permanganatometrik [7] va natriyni aniglash uchun olovli
fotometriya [8] usullari go'llanilgan. Komponentlarning eruvchanligini o'lchov diapazoni -30
dan +60 ° C gacha bo'lgan TN-6 simobli shisha termometri va +20°C dan 100°C gacha
o'lchov diapazoniga ega bo'lgan TL-15 simobli shisha termometridan foydalanilgan holda
vizual-politermik usulda o‘rganildi [9].

Natijalar va munozaralar

Yangi samarali defoliantlarni ishlab chigarishni asoslash uchun biz politermik usul
yordamida birinchi marta NaClO3-CO(NH2)2- NH4SCN-(C2H4OH)2 -H20 tizimidagi
eruvchanligini vizual politermik usulda o'rgandik. NaClO3'CO(NHz)2-H20 binar tizimini
o'rganish orgali -33.0°C haroratga 61.6%

s0

an 30

1-rasm. Rodanid dietanolammoniy-suv NaClO3-CO(NH2)2 va 38,4% H:0 tarkib
binar tizimining politermik diagrammasi
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1-rasmda Rodanid dietanolammoniy-suv NaClO3-CO(NH2)2 va 38,4% H20 tarkib binar
tizimining politermik diagrammasi ga va 37,2°C 67,5% NaClO3-CO(NH2)2 va 32,5% H20
tarkibga mos keluvchi evtektik nugtalari aniglandi.

Rodanid dietanolammoniy-suv binar tizimini o‘rganish orgal uning politermik
diagrammasida -34.2°C haroratda 81.0% (C2H4OH)2-NH4SCN va 19.0% H20 tarkibda mos
keluvchi evtektik nugtada kesishuvchi dastlabki moddalarning likvidus liniyalari o‘rnatidi (1-
rasm).

Natriy xlorat monokarbamid-rodanid dietanolammoniy-suv tizimining eruvchanligi binar
tizimlar va yettita ichki kesimlardan foydalangan holda -50,0°C dan 40°C gacha bo'lgan
haroratlarda o'rganildi. Eruvchanlik diagrammasida I-1IV kesimlar NH4SCN-(C2H4OH)2
tomondan NaClO3-CO(NHz)2 qutbiga, V-VII kesimlar natriy NaClOs-CO(NH2)2 tomondan
NH4SCN-(C2H4OH)2 qutbiga o'tkazilgan (2-rasm).

Politermik diagrammada muz, natriy monokarbamid xlorat, karbamid, natriy rodanid,
ammoniy xlorat va rodanid dietanolammoniynning kristallanish maydonlari ajratildi, har
10°Sda eruvchanlik izotermalari o'tkazildi.

Komponentlarning birgalikdagi mavjud bo‘la oladigan va ikkita gatiq fazaning to'yinish
nugtalaridagi tavsiflarini olish uchun natriy xlorati — suv va rodanid dietanolammoniy — suv
yon tomonlariga mos keluwci eruvchanlik politermik egrilarining proyeksiyalari qurildi.

NaCID;CO(NH,
20

B0 T CO(NH,);

40 L

20 L

=
NHICH «DH)z NH SCN

2-rasm. Natriy xlorat monokarbamid-rodanid dietanolammoniy-suv tizimining
eruvchanlik politermik diagrammasi

Tizimning politermik eruvchanlik diagrammasining yuzasi muz, natriy monokarbamid
xlorat, karbamid, yangi fazalar - natriy rodanid, ammoniy xlorat va rodanid
dietanolammoniyning kristallanish maydonlaridan iborat.

Politermik diagrammada natriy rodanid va ammoniy xloratlarning kristallanish
maydonlari ushbu tizimdagi dastlabki komponentlarga nisbatan yaxshi eruvchanligi tufayli
kichik gismini egallaydi.
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Ushbu maydonlar tizimning uchta uchlamchi va oltita ikkilamchi nuqgtasida birlashadi,
ular uchun muvozanat tarkiblari va mos keladigan kristallanish harorati o'rnatilgan. (jadval
1).

1-jadval
Natriy xlorat monokarbamidi-rodanid dietanolammoniy-suv tizimining ikkilamchi va
uchlamchi nugtalari

Qattig faza tarkibi, % Qotish Qattig faza
. 0

NaClOs-CONHz)2 |\ e O [0 har, °C

61.6 - 38.4 |-33.0 Muz+CO(NH2)2

59.0 1.8 39.2 |-33.9 -/l-

45.6 8.4 46.0 [-37.0 Muz+CO(NH2)2+NH4ClOs3
36.1 9.8 54.1 |-36.9 Muz +NH4ClO3

29.6 14.1 56.3 |-36.8 -1l-

23.4 30.7 459 |[-38.6 -1l-

20.4 47.8 31.8 |-46.0 -11-

20.8 48.5 30.7 |-46.8 -/l-

51.6 9.8 38.6 |-345 NH4ClO3+CO(NHz2)2
53.3 11.1 35.6 |-32.0 -/l-

56.0 17.4 26.6 |-25.0 -11-

56.6 26.6 16.8 |-15.5 -1l-

51.6 39.3 9.1 -6.0

216 518 475 Muz+NH4CI03»S+CI:\IIL—|(C2H4OH)2-NH4
15.0 62.5 225 |-41.0 Muz+ NH(C2H4OH)2¢+ NH4SCN
5.0 75.1 19.9 |-36.0 -1l-

3.8 77.0 19.2 |-355 -/l-

- 81.0 19.0 |-34.2 -/l-

NaSCN+NH4CIOs +

24.2 °2.0 238 | -31.5 NH(C2H4OH)2¢+ NH4SCN
28.8 52.0 19.2 |-34.0 NaSCN+NH4ClOs3
34.0 53.1 129 | -24.0 I

42.0 54.0 4.0 -1.0 -Il-

49.0 51.0 - 14.0 NaSCN+CO(NH2)2
17.8 65.8 16.4 |-29.0 | NaSCN+NH(C2H4OH)2sNH4SCN
16.0 73.2 10.8 | -22.5 -/l-

14.2 85.8 -10 -1l-

42.0 56.0 2.0 -1.0 NH4ClO3+CO(NH2)2+NaSCN
50.6 49.4 - +14.0 NaSCN+CO(NH2)2
67.5 - 325 |37.2 NaClO3'CO(NH2)2+ CO(NH2)2
68.8 6.3 249 |36.5 NaClOs'CO(NH2)2+
68.6 12.2 19.2 |35.0 -11-

68.9 18.6 125 |335 -1l-

66.0 26.4 7.6 31.0 -/l-

61.0 39.0 - 27.0 -/l-

NaSCN hosil bo'lishi 24.2+50.6% natriy xlorat monokarbamid va 49.4+85.8% rodanid
dietanolammoniy konsentrasiyalarda, -37,5+14,0°S harorat oralig‘ida kuzatiladi.
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NH4CIOs hosil bo'lishi esa 3.8+56.6% natriy xlorat mono-karbamidi va 8,4+81.08%
rodanid dietanolammoniy konsentrasiyalarda, -34,5+-1,0°S harorat oralig‘ida kuzatiladi.

Monokarbamidli natriy xloratning dietanolammoniy rodanid bilan birgalikda
mavjudligini quyidagi reaktsiya sodir bo'lishi mumkiligi bilan tushunish mumkin.

[(HOC2H4)2NH]*OH-HSCN+NaClO3-CO(NH2)2=NaSCN+[(HOC2H4)2NH]*-ClO3+H20

Xulosa

NaClO3:CO(NH2)2-NH4SCN-(C2H40OH)2-H20  tizimining o‘rganish natijalari  shuni
ko'rsatadiki, suvli muhitda tizim komponentlari o'rttasida almashinish reaksiyasi natijasida
etanolammoniy xlorati va natriy rodanidi hosil bo‘ladi. Shuning uchun, monokarbamidli natriy
xlorat va ammoniy rodanid defoliant sifatida birgalikda qo'llanilganda nisbatan faolroq
etanolammoniy xlorati hosil bo'lishi hisobiga ularning defoliasiyalovchi hususiyati ortishiga
olib keladi va ularninig bir-birining eruvchanlik ta'sirlarini kuzatiladigan tarkibiy nisbatlarda
defoliantlarni olishning magsadga muvofigligi aniglandi.
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