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Abstract: The hardness of water is a very important parameter, which generally refers to the total
concentration of calcium and magnesium ions in water samples. This paper summarized mainly the
development of the technology of resistance to hard water of humic acid / fulvic acid, and put forward the
standard and unification of the determination of resistance to hard water. All these provided reference for
research and development of different levels of low-carbon environmental protection humic acid / fulvic
acid resistance to hard water technology and products.
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Tab.1 Cohesion limits of potassium humate after nitric acid oxidation degradation of raw coal mmol/L
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Tab.2 Test report of a sulfonated potassium humate
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Tab.3 Preparation of German degree hard water

2R oy fi s (g) ik (mL) fiE B (° DH)
JoIK BTG 110.984 0.7927 1000 40.00
110.984 0.6937 1000 35.00
110.984 0.5946 1000 30.00
110.984 0.4955 1000 25.00
110.984 0.3964 1000 20.00
110.984 0.2973 1000 15.00
110.984 0.1982 1000 10.00
110.984 0.0991 1000 5.00
110.984 0.0480 1000 1.00
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Tab.4 Resistance to hard water of fulvic acid and hymatomelanic acid by degradation
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Fig.1 Measurement deviation caused by different sample concentrations of the same standard hard water
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Tab.5 Comparison table of different representations of water hardness

fEE R DH Rk

BEERBREE (0.02% ) mmol/L ik

<8° DH [KIZKFR AR

8 ~ 16° DH M7KFR Mg 7K
16 ~ 30° DH RI/KFRNAEK
30 ~ 50° DH M/KFR K EagE K

<3 mmol/L [ 7KFRAEIK 7K

3 ~ 6 mmol/L [{7KFRA 3 EK

6 ~ 8 mmol/L f7KFR A EEAE 7K

10 mmol/L LA Y 7KFR Ay i B2 i 7K

P S, iR 1. K2 MR/ R
sl P B 7T A A B 5K, T LA AR [ b X Ji
BHEEAL TG, DU BT A A, (R 50 B
TSR IETT AR BESR BREE N 10.3 ~ 10.8 mmol/L,
A LAY A 7K ;s TAH B 2 0% S R Ak O A R
Hpye R PR T 2.0 mmol/L, HEEMN FH T4RK.,

3 XIRHERR / EREEKIARENFRE

VTR, o [ R R R ol W2 T8 A PR AR /
(73

BRI ARBR MR, feih “Biikvee”  “Bherpn”

IHEARAL S, PRI . R 2. s
TGP T I T ARZ 5140 LAk,

201944 H 18 HIb KA T € T2 “H
Joit A b R R K IR BT RS 1R mysE Ay (o
FEtr 12019195 ) , SlkEth o8 BN A IR K %
HEAY G . 2019 4556 3 WG B HEIR W 248 dm 17«
JERERKIEAERL )  (NY 1106—2010 ) "™ F1 « kv
ek} JEAEER S A E ) (NY/T 1971—2010 ) &
PRUER) E ML, BT RS BT, R
H AR (3 R T A s M) Dy s v 82 34 o v 2 e
R BB TR bR R YUK IR AR, 8RR Y



L)

R

2024 55 3 HA

FRAREER 2,

IRIBTRE KD AE AR 2AAG 0 PR 7 00 2 52 Y LA
{2 . ICP-OES k. HshiEH il W te kS,
DRI A2 AR IR / BB IR ML e, I
AL, A RS N . IRSh TS W)
WOy, &G T R T SR K RN %
SefeiilE . MRS AU, I ICP-OES
SN RE N AL B, n] DA SRR / TR (1
R 7K L R, B R . AR 2R e A
KON E AR A2 . R TR RIR / 25 S TR 1 U
AN RE , IR 5 B SR PR R AL — Z i P ]
J& (° DH) Mk B EM. %EBLRES H bRk
B, SCRES B P9 LG Y B SR RS 48 S A2 T TR
—, MATRREER IR, 2 ouHT A PUREK )
JEAEIR / B JREIRA ™ o L JRMEIR / B3R AE A
b, £ R R AR U R, “Ricakig” “RicrhAn”
ST RFELR R B AR AU R R ITE I

SE Ik

[1] Cooray T, Wei Y S, Zhong H, et al. Assessment of
groundwater quality in CKDu affected areas of Sri Lanka:
Implications for drinking water treatment[J]. International
Journal of Environmental Research & Public Health,
2019, 16(10): 1698.

(2] JAEF . R AR IR DURE K R 4% [J]. JR AR, 2003

(3):9~11

[3] SkHa¥s, wngs, MK, 2 W0k e S Ak i vk
JRHI DRI PERERSE (0], INAFL T, 2017 (18) : 4 ~
6.

[4] A&, FAL, g XA A S H 5L B s
FRR B GURE K PERERZNA (). BEAL 5L, 2018 (11) :
4 ~ 6.

[ 5] Bennepckuit H C, Kynenmuna O M, I'arurops E B, et al.
DynbBOBask KUCIOTAa — OUOJOTHYECKH aKTUBHAs 100aBKa
win nekapcetBo?[J]. Kybanckuit Hayunsiit MequnuHCKui
Bectauk /Kuban Scientific Medical Bulletin, 2020, 27(3):
78 ~ 91.

[6] Timothy S M, Robert G, John R E, et al. A toxicolo-

gical evaluation of a fulvic and humic acids
preparation[J]. Toxicology Reports, 2020, 7: 1242 ~
1254.

[7] XUREAE . Gk EAERRAN ™ [0]. JEAERE, 1995 (1) :
35.

[81 HUERAR . HURE KA 2 A R A ZE e — 5 I s 4 e 25
[0]. JEAERR, 1998 (4) : 26 ~ 29, 44,

[9] MA/RIETLFERY: . o A B DURE K A RSN (B0 )
HIH £ I8 CN200410043694.3[P]. 2010-08-04.
[10] PuBRsR, JEMSE, RSN, 5. PulK e - M
JCER MR B AEACHY E 0 [7]. JEALRR , 2003 (6) -

19 ~ 21.

[11] Bk, E/T, BBEEE, 55 . SRR AR A R
PUAE K PR RE B R [J]. FEAEER, 2013 (2) @ 17 ~
21.

[12] 5Ra% . 0] & oV A R e K ¥ L A B8 [D]. 7Y
JEIRAR AL 3, 2018,

(131 RIL . JEREIR AL 7 5O S R RERE 4 43 HICE BRI 5
[D]. BRAGRHERZEM L2008 3, 2019.

[ 147 st . AL AR eI /K SV BE g N 7). 4k
AR, 2022, 35(6) @ 21 ~ 23.

(157 Jmishk, Z=88, #ARS . HUSRE &5 8 IR 7 A 06k
I E T K R RE [J]. WA L, 2021, 38 (2) :
49 ~ 50.

[16] Z=554F . JEAHER )™ M3 A B [M]. dtat: e L
R, 2007

[17] Z5584%, S5, S5, & A AR i mim
L R B W T PR —— U 7K v M R R M K
PESEWE (7). JHERR, 1998 (4) @ 39 ~ 41.

[ 181 Fh/INJe . 7Kg ¥ I R B o) A2 A= 1% 7K - 1 5 Wi
U] AL TA P, 2021 (7) : 48 ~ 49

[19] A N RILFNE L . & B KB LR NY
1106—2010[S]. dtut: HPER LML, 2011,

[20] A A BT ] Al . 7K A Rk F e 1R 5 k1
A : NY/T 1971—2010[S]. dtxt: HE Ol Rk,
2011.

[21] hEEHERE TS . O KA IERE) briE
BERORFE bR B R IR 2 BB E (7] JAERZ, 2019
(3) : 61 ~ 63.



