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Preparations of monoammonium phosphate and
diammonium phosphate by hydrochloric acid
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Abstract: The crude phosphoric acid was prepared by the Liuyang poor phosphate ore containing 15.84% P,0Os and
hydrochloric acid, and the phosphoric acid was separated using trimeric cyanamide as phosphoric acid precipitant. The
effects of reaction temperature, stirring time, the mole ratio of reactants and the washing manner of precipitant on the
precipitation rate of phosphorus acid and the wash rate of calcium chloride were emphatically researched. The results
indicate that the precipitation rate of phosphoric acid is larger than 99% under the conditions of 25-30 °C, the mole ratio
of trimeric cyanamide to phosphoric acid 2:1, two-step precipitation by trimeric cyanamide divided into two portions and
separately stirring 60 min. The salt component calcium chloride entrained in the precipitation of trimeric cyanamide
phosphate can be fully removed in the mass ratio of solid to liquid 1:5, at temperature 40 C, stirring time 60 min and
repeatedly washing three times with water. Then through the purified trimeric cyanamide phosphate reacting with
ammonia water, the products of monoammonium phosphate and diammonium phosphate which conform to GB 10205—
2001 standard are fabricated. The preparation conditions of the process are gentle, the middle medium trimeric cyanamide
can be recycled, the consumption of sulfur resource is slowed down by calcium chloride by-product substituted for the
output of phosphogypsum, the influence of sulfate radical on trimeric cyanamide precipitation is avoided, and it is
suitable for the development of low-grade phosphate ore resource.
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Fig.1 Process flowchart of monoammonium phosphate and

diammonium phosphate prepared by hydrochloric acid
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Fig.2 Effect of mole ratio of reactants on precipitation rate of

phosphoric acid
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phosphoric acid



EPE

WRo5aE, % BRIRIET o WS A WIR — 4 355

2.3 2B B X EE R TR R A S0

TR A 25 °C, =B EUANBEIR I BE /R EE A 1:1
INF, SN AL B IR D TTE 2 1 i & 4 fros. IR
4 PO, B KNI TR RISE R, BERR I VTVE R EE
{H 24 [ S IR E)EE 60 min I, BAERROUTTE R B INA
K, MW TPLE. AT ORUERLAE R R 13T
TEH R T 55%, AF0E S e OV S E sy, H
SN ) B 42 I 4E 60~80 min.

60

57t

54

51F

H;PO, JLHERR /%

48

45 1 1 1 1 1
0 20 40 60 80 100 120

Bt ] /min
4 R BT 18 A B BRI F 4R
Fig.4 Effect of reaction time on precipitation rate of

phosphoric acid

24 ZRERMAIT XM HERITIE RS
FEAS R IR LE IR f ) = 2R U % i 73l 2
S0y, SefCH b — I KBRS WP, AE 25 CIEIR
PRIEBEFE 60 min JAERIBER S PIEIE . FEIRAFIIUEH
RIS 2 = SRR, AR FIRE A R AT SR
2 IRIHIRTTHE SN, FAE T A [ AR g o0 1, %
FLUE P AR AR IR o S HEAT )M, SRR 2 P
M 2 WAL AR =R S A RS OO, kit

T2 ZRAEAF I XA BREULIE R 49 R
Table 2 Effect of charging manner of trimeric cyanamide on

precipitation rate of phosphoric acid

H3PO, UTIE %/ %
n(C5NgHe)/n(H;PO,)
— Uk ey giih
0.8:1.0 16.35 45.54
1.0:1.0 56.34 68.82
1.2:1.0 77.29 84.49
1.4:1.0 88.63 93.86
1.6:1.0 95.82 97.08
2.0:1.0 98.27 99.84

VE L — IR BERR UTVE R B W a Rl e fr=
R IR K LEAS KI5 X BRI TUE 6 1)
SEM SN o A =2 R I B K LA T 0.8:1
I, R — IR YT RN 16.35%, 1534 IRUTHER
DUEZRIS R 45.54% . 16 — SR FUK S BEIR IK B /R L A5 T
2:1 I, IR —IRUTTE AL F] 99.84%, LI, ¥l
LT FTA I HaPO, #B LAk e IR — 2 S Sk bt
tho DAk, BERRUTHETT R 2 UOmehE k7.
25 R =RERITUERIGEE

15 R R IR R TN P A IR A v b, S L
W BRI E T, WRIEIAS] 2.75 mol/L. 7F =R
JUTUE WERR A IR, 43 A 22 o 1R Sl A 05 e ey f 2
o, L, AT IR = 28 UM T BT I VRS
S AR, R AR T RS e, X
= REN SRR EERLE 121, WA 25 CHRIHEEE 60
min J5 IPTERES, SRR L 1:5. HidkE 30 min
AT TR, SRS Prs. nri, 20 ‘CHPSL
A — IRV RN 54.68%, 70 CIHFH—RUEGH
N 85.54%, BRI RN S — R E s kAR K AR, H
Tt 1R A PR iR FSE AR A S 1 K, R DT PRIV BE S ¢ 40
CTHhE . A =RENE SRR AR 2:1. 73 2 SOMAT
25 CRIEHE 60 min JUIE IITRAFE S, AEAH A [ T
s, WA 40 CRISEFE 30 min, FHZKIELLDEL 3
W HGEARE Ve #5008 70.34%, 70.05% il
67.68%. TEIFIFEGAT N BULHEHER )24 60 min, HIZK
HELLVEVR 3 A BE R 300000 84.53%, 82.62%
I 87.75%, BLIF, SUAESIK R VEEFRIER] 99.67%,
CLSEILRA IR — R FUI S S A (A 7 B8 0 6 1R —
SR DTVE M BRBR G G A T AL TR, 89Kk 48 . 458
45 A5 R it A A

100

88+

76 -

64

CaCl, J#H%K /%

52+

4010 20 30 40 50 60 70 R0

L /C
5 BRI ¥ AULAS ik 0 B

Fig.5 Effect of temperature on wash rate of calcium chloride

in precipitation



356 RS2 (1A R B RR)

o5 40 4

26 SRR EE R &

Il R — SR Ul T 2 N IR ZK, fE s R
P 20 min, 98, JEVF S RFME TR IEIAME
F, BEAARDTERII RICR g 96%. &R I Nk 4,
RIG, WD ghdh, A3 IS R — R R A ]
e iy, HFURIIAS] GB 10205—2001 bRkl
DL Rk,

3 & it

a. I H BT A0 R R Y. A IR R T S
= RSN R T S 5 S 7 e s M R — R U
W), SRS S R i, RE,
UK T 20 R, 4 7 SR A B K br it
(R R — e RV IR A 7 o

b. 7 25~30 'C, & = SREH BEIREE/K L 2:1.
e =Ty 1% 2 A P UTHE « BB 60 min [R145 4
T, HIBERR 23 B R KT 99%, PUHEH Je it i & ALAs
e R LG 1:5 AR 40 CHY, wICAET 3
RGBSR — R EN 25

C. 1% LIS FERTBEN A0 IR S RN 1, OV 4%
PR, BEFEAS, [ BEOR, o ) o = 2R Ui
AEMAE ], & A T3 IR AT, AT TR
ARG R AR REIBEAE, g T
i TR T FE

S 3T

(11 xUR, ¥HE, DU, & PR REIT G Phik
[J]. TEHLETAE, 2005, 37(5): 1-4.
LIU Dai-jun, JIANG Shao-zhi, LUO Hong-bo, et al. The
challenge for crisis of phosphate rock deficiency and dilution in
China[J]. Inorganic Chemicals Industry, 2005, 37(5): 1—4.

[2]  BCHE, FRENE. — R KRB AR Tk T,
01138286.4[P]. 2004—-09-01.
HUANG Wen-xiong, GUO Guo-qing. A production technique of
wet-process phosphoric acid by dihydrate process: China,
01138286.4[P]. 2004—-09-01.

B3] s, WG, [k, 2. BHRA AR &I - TT 0
[J]. A THERI, 2003, 17(2): 18-20.
JIN Shi-wei, OUYANG Yi-de, BAO Chuan-ping, et al.

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

Production of phosphoric acid and its development direction[J].
Chemical Industry Times, 2003, 17(2): 18—20.

FEZNT. — AR IR IR 7k P, 94111777.4
[P]. 1999-05-05.

GONG Jia-zhu. A method for preparation of phosphoric acid
with hydrochloric acid: China, 94111777.4[P]. 1999-05-05.
Hanna A A, Youssef N S, Ali A F. Purification of wet-process
phosphoric acid by solvent extraction[J]. Egyptian Journal of
Chemistry, 1995, 38(3): 311-317.

B, S, AR, S RPN IR IR A A IR
AR F[I]. TEHLER Tk, 1999, 31(2): 18-20.

ZHAO Sheng-lan, DANG Jie-xiu, NIU Cun-zhen, et al.
Purification in producing pure potassium dihydrogen phosphate
from wet-process phosphoric acid by circulation method[J].
Inorganic Chemicals Industry, 1999, 31(2): 18-20.

TR 2, WG ISR PR L B IR T DR R —
R SEIRAT L], PUBR G K22l TREREERR, 1997, 1(1):
57-62, 69.

ZHANG Ling-zhi, DANG Jie-xiu. The experimental study of
producing feed diammonium phosphate from wet-process
phosphoric acid with medium recycle[J]. Journal of Sichuan
Union University: Engineering Science, 1997, 1(1): 57-62, 69.
Sheridan R C, McCullough J F. Manufacture of purified
diammonium United 4239739[P].
1980—-12-16.

HOHER, SRATH, RBOKR, A5 FIHTAY SEs SR a1 Bk Ak B
T AR R K], rhRE koK A A AR EHARFRE R, 2002,
33(2): 141-144.

ZHENG Ya-jie, GONG Zhu-qing, ZHANG Qin-fa, et al.

phosphate: States,

Treating municipal living sewage with new type coagulant
PPFS[J]. Journal of Central South University of Technology:
Natural Science, 2002, 33(2): 141-144.

Chapman R P, Averell P R, Harris R R. Solubility of melamine
in water[J]. Industrial and Engineering Chemistry, 1943, 35(2):
137-138.

EAH IR BA. EOV WM. H G k). b
A MR RRAL, 1991: 150185,

The Writing Group of Analysis of Rock Minerals. Analysis of
Rock Minerals[M]. First Fascicule (3rd Ed.). Beijing: The
Geological Publishing House, 1991: 150—185.

GB/T 10209. 1—2001, B4, R 4 h MAES e
(WG REE)(S].

GB/T 10209. 1—2001, Determination of total nitrogen content
for monoammonium phosphate and diammonium phosphate

(Titrimetric method after distillation)[S].



